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Ernst Geissler say’s that the status of unmanned
rendezvous/AAP was/covered in the Baseline
meeting,"and he feels it would be repetitious to
brief you again on Friday. However, if you need
other input or still desire the briefing, he is
prepared.

I think we should postpone this until after we
hear the outcome of the meeting with Mr. Webb in
regard to the future of ATM just in case the
mode changes.
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NOTES 7/1/68 GEISSLER L 7/7

1. Possible Irpact cn AS-503 liission Planning: /An R&DO/IC meeting was
held on 6-206-68, to discuss possible impacts _on the AS-503 mission as a
result of MSC 1mplement1ng a nev requirement to fly the LM cabin atmosnhere
with lOOp nitrogen during boost, and then evacuate tﬁe L} and re ressurlvev
the crev corpartment mltk*\re oxypen Tn"earth orbit.  This procedure will
requlre about 20 additional ninuteo in the attitude “timeline, and will thus
delay LM extractlon 50 such an_ extent that S 1VB second burn cannot be
5 accomnllshed at the - time plannec Four p0531b1e solutions to the probiem
Bre being considered: 2. Ask 1€C to compress their activities in earth
orbit §9vEE§E_the LM repressurizetion can be ‘accomnlished without impacting
the time for S-IVB second burn., It is felt that NMSC will e reluctent to
do this since crew simulations have not been completed. b. Mske the pre-
sent AS-503 centingency missicn, the prime mission, This would el;mlnate the
present second £-IVB burn, but Jould leave the third burn (to escepe) in the
Juission .plan. One major LV cb’ectlve would be. lost, e aemonstrate~
restart capability after a minimum coast veriod of 80 minutes. c. Leave
‘the prlre mission plen as it is Dresentlv, “but delav the second and third
q-IVB burns for one addltlonal orblt. This would result in the third burn
“end propellent dunn belng conducted well after the guaranteed llfetlme of
“The S5-IVB stage. In addition, the tracxlng CuD&bllltV for this mission is
degraded. This is being investigated by R-AERO. d. Cornletely rede51gn
the mission. Some of these alternatives if required, may have 2 signi-
flcant impact on our mission planning and even result “in a sllnnage 1n tre
_Dresent launch schedule. A subsecuent meeting will be held 7/2/68
“2. Stetus of Unmenned Rendezvous//AP: To date the C&Eﬁblll‘jnof,the S,IVB
stage to perform unmanned rendezvous using two mainstage burns and the
_current engine remains unatiractive from a performance aspect. The, LM/AT
“can perform the sare. mlss&cn “from ‘& standard launch vehicle delivering
2L00 1bs more payvload than the above assuning a'relatlvely efficient ren-
dezvous technigue end 3 2 shipsets (tankage units) of propellant. The  direct
_ascent S-IVB using the same technioue and the WACS can deliver 1L00 Tbs.
above the two burn S-IVB. . PLVE Leboratory estimates that the two burn
Deneltv to the S-IVB stage could be reduced by 2000 lbs., but this inmprove-
, ment woulé not Le sufficient to offset increased costs and lower reliability.
:On this besis, the annroorlete action would be to gbandon the two burn
; technique unless an idling engine is availeble, evaluate $-IVS fitted with
| the TTACS to accorn11sh rendezveus, and pursue aéaln" forward firing thrusters
! to the WACS to accorplish retro grade firing without losing radar lock.
k Supplementary tasks would be to determine the desirasbility of using 5-IVB
| as described zbove with a LM/AT!! as & backup to achieve highest reliebility
! and investigate an improved engine/stage 6‘;1:n capeble of reslizing a si;n—
| ificant portion of the £000 1b flight mechsnics adventage of the two burn over
<

™

1]

~

| eny single burn mode., Ihie provosed mors efficient rendezvous technique is

[ the Hybried tu?le Orbit Technigue which would require the leunch veliicle
to‘ucnleve the sare orbit 50 n.m. in front cf the target. CThe rendezvous is

% accorplished b 'tvovénceeésive vhasing ellipses, the first of vhich would

! account for in-flight dispersicns and plece the L;/f:f'Wlthln 20 n.nm. of the

!

CWS. Performance of the recormended tasks would permit evaluaticn of the
extreres of performance, reliability, and cost, end would allow for some
deley in making a final choice based upon the appropriete weighting of these
factors in the selection. /é?


Ed Buckbee
Translations
E.G. Please lay on a more detailed briefing on these various rendezvous options, with sketches and charts. Arrange thru Jim Shepherd. B


Ed Buckbee
Translations
Noted. BH





Ed Buckbee
Translations
Buck-slip note reply from Jim Shepherd stating that the status of unmanned rendezvous/AAP was covered in the Baseline meeting--Dr. vB annotated:
That's right. I'm satisfied. B 7/30
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NOTES - 7/1/68 - BALCH

S-11-5 - Augmented Spark Ignition line modification has been completed on
four engines and is expected to be completed on the fifth engine today. Static
firing is still set for 7/17/68 but may be reschaduled to 7/23/68 as a result
of MSFC negotiations., .

S-1i-6 - Stige was installed in the A-2 Test Stand on 6/28/68. Cryogenic
procf pressure test and static firing are still scheduled for 8/22/68 and
9/4/68, respectively, o

S-IC-6 - "Power-up'' was accomplished on 6/25/68 as scheduled. Preparations
are on schadule for propellant load test on 7/10/68. However, there is a
piog2ibility that the POGO medified LOX prevalves will be installed prior to

propaliant test, which could cause it to be rescheduled to 7/12/68.

Mcbile Ar-oueticq Rz2search Laboratory (MARL) - Installation of instrumentation
in the S-IVE -IB aft interstage adapter test specimen is in process. Teast
specimen is schaduled to be moved to tha A-1 test area on 7/3/68 and to be
ready for the S-II-5 static firing. s

LORAN D Army Project - This is a project being conducted at MTF by the
Army Electronics Command to test the LORAN D Navigation System. Erection
of 2 300-foot towar for use in the test has been completed, and site davalcpment
work is about 98% complete. Balloon flights will also be utilized in tha test,
Tha initial test flight of the balloon on its 2500-fcot tether (2nd antenna) is set
for the end of this week, A

:I_f.f.l"*_‘_‘___'i_s_'}{_if ms for S-IC B-1 Test Stand - Turnover of Phase Il Technical
Systemes Installstion on the S-IC B-1 Test Stand was accomplished on 6/27/68.
All of the installation and the contractor's checkout work is complete, and

certificaticn of azceptance without any exceptions has been furnished.

GE Scrvice Contract - Information has been received from MSFC that their
review of Amondment 143 for General Support Services at MTF during the
poriod 7/1/68 through 9/30/69 had been completed and that the amendment was
toing hand-carried to NASA Headquarters for final review and approval. |~
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NOTES 7/i/t8 BELEW 77

STATUS REVIEW OF MSC EXPERIMENTS: Headquarters review of
MSC experiments was conducted on June 26-27. _MSC has stopped

effort on critical bioms=dical ha*dwa*’ dzwelopment pcndmg recelpt of
‘the propssal o2 items MSFC fccls it can develop, R

PRELIMINARY DESIGN REVIEW: The Preliminary Design Review
(PDR) was conducted on two MSFC experiments: M492, Tube Joining
in Space; and M492, Electron Beam Welding, June 26, 1568 at MSFC., A~
WORKSHOP ATTITUDE CONTROL SYSTEM PRELIMINARY REQUIRE-
MENTS REVIEW: The Workshop Attitude Control System (WA CS)
Preliminary Requirements Review was held on June 25, 1968 at MSFC.
ATM EXPERIMENTS: Briefings were given to Drs., Naugle and Mueller
at NASA Headquarters on June 27, on substituting the modified HCO-A
instrument for the present HCO-C scanning spectrometer, Dr. Recves
from Harvard College Observatory (HCO) precented a description of

the proposed modified HCO-A 1;...strumer~_t and the scientific improve-
mernts gained. MSFC presented ths impact of such a change on the

ATM design arnd the schednle ard cosut aspects of the HCO-A modified
effort. Verbal guidance wa:z provided to MSFC to cease further sffort
on the HCO-C experiment and to authorize limited long iead iime pro-
curements toward the HCO-A modified instrument. A survey team was
_requested to visit Ball Brothers Res=zarch Corporation to assess impact.
" of this new effort on their other projects. -

AMERICAN SCIENCE & ENGINEERING (AS%E} EXPERIMENT §054
CRiITICA L DESIGN REVIEW {CDR): A CDR for the AS&E ATM Experi-
ment S054, was held in Cambzridge, Massachusetts, Jure 24-26. The
CDR went smoothly with no major dericiencies notad.

ATM EVA WORKING GROUP MEETING: Tnhe ATM EVA Working Gzoup
met for the second time at MSFC on June 27, The next meeting is
scheduled for July 18, at MSC. We nope to have a 1/10 scale mockup

of the AM, MDA, and LM/ATM with the translation rails included for
the next maeting, Vv

SATJRN WORKSHOP THERMA L CONTROL SYSTEM (TCS): Aftexr
discussions with P&VE we have (through ME)L;)).‘CqJ_ sted MDC (St. Louls)
to eval*att ine irnpact on the AM Thermal Control System of increasing
the atmosphe v& flow into the Satu fi I Workshop. This is a part of fhe
current P&VE effort to effect an int egrated thermal system design rfor
the MDA /AM/Saturn I Workshop. The peotential advantages of this
approach are (1) sizeable reduction in power requirement for the

Saturn I Workshop, and (2) sorne u-*nphucahon of the Saturn I Worksh.cp
T8




NOTES 7-1-68 ERCWN uzs
77

GENERAL - Reference your question as to my position on Mr. Grau's notes of
5/13/68. 1. The practice of qualifying flex lines by "similarity' has
been used in the engines, stages and GSE. 2. Qualification of th2 J-2
engine lines as a group, utilizing the engine as the test bed, was a P&VE
recommanded approacn (with which the Engine Program Office agreed) The
program included 10,000 seconds of engire hot fire environment expcsure

for all lines and ducts. The record shows that Qual Lab participatad in
apprOVal and execution of the J-2 engine Component Qualification Program. v~
3. To my personal knowledge, for the past 12 years we have not been and
are not ncw so short of funds in the engire area that we kncwingly took or .
“will take undue risks. No consclidated BR&DO position on the deesign, test,
qualification and/or requalification has ever falled to be implemented by
the Engine Prograr Office, except in those very few cases that the_ Center
“has decided that schedule or other program considerations sghould override.\/

F-1 ENCINE - Continued engine system testing at RETS has reduced tle
concern for the abrormal gas generator oscillations experienced earlier
during helium injection tests. Testing under aggravated ccnditions has
not producaed out-of-specification engine or gas generator performance,
Evaluation of the use of the prevalve as an accumulator is continuing
both at Rocketdyne and MSFC. \~

F=-1 engirne F-6078 arrived at MSFC and will be provided to R-QUAL as a part
of the Quality Maintenance Program., Plans are to perform a Receiving
Inspection and Checkout, after which the engine will be disassembled and
inspected in detail. This engine is one of the first five that had been :
shipped from Seal Beach, California to MAF aboard the USNS Point Barrow.\

2 ENCINE - The post firing inspection of the J-2 engines following the
une 19 S-II RBattleship firing revealad that the main injectors on two
engines were contaminated. A piece of 1lip seal material was missing from
one stage prevalve and is believed to be the contamination scurce for one
“engine. The source for the other engine is believed to be residual
“contamination from a facility valve that had failed previously. Further
inspection showed the fuel pump impeller, on one engine, to b2 nicked from
some hard material. The decision was made to replace the fuel pump and
to run with the known injector contamination.b//

Leak checks of the J-2 engine (J-2033) on AS-205 disclosed excessive
Teakage past the fual poppet of tha gas generator control valve. A thrust
variation of +500 pounds can be expected if the valve is replaced. R&DO
“has chacked the AS-205 mission requirements and determined the possible .
loss in paylecad to b= unacyeptable. Therefore, the valve was removed.
Friday, June 28 and rpturned to Rocketdyne for corrective action. The
valve should be returned to KSC for installation on Wednes day, July .
without schedule impact if the leakage is the result of contamination
_trapped between the valve poppet and seat as suspected. |~






NOTES - 7/1/68 - EVANS 57/7

1. Reply to the MSF Safety Survey Report., A reply to the report
of the Safety Survey conducted by the Manned Space Flight Safety Office
on May 7«8 at MSFC has been directed to Dr. Mueller. This reply
was staffed primarily by R&DO and the IO Safety Office, Copies of
the reply have been given to Messrs., Gorman, Weidner and General
O'Connor as well as each of the Safety Board Members, and it was
recommended to the recipients that positive efforts should be made to
follow=up the corrective actions which are indicated in the report.

2, NASA Hazards Identification Committee (NHIC)

The third meeting of the NHIC is scheduled to be held at NASA Headquarters
on July 1, The primary mission of this committee is to_identify hazardous
conditions for which NASA should have Safety Standards, It is composed

of subecommittees indiuding: ol s

Crew and manned missions

Hardware Systems

Unmanned mission and launch operations
Industrial and facility

Transportation and storage

Research and development

Public safety

Aviation

Environmental -

O 00 =200 W -

Dr. Mrazek is Chairman of the overall committee. \/

3. MSFC Safety Director

Mr. Murphy assumes Safety activities on a full time basis as of today.
His office is located on the 6th floor, building 4200, Room 612=A, v

4, Safety Board Meeting No., 19

The MSFC Safety Board conducted its 19th meeting on Friday, June 28,

One item was a review of the findings of the recent Safety/Fire Inspection

by four (4) teams. Many housekeeping and fire regulation violations as

well as violation of safety standards of a more serious nature were recorded,
A report is being prepared and will be followed for corrective action., This
safety and fire inspection was established in follow~up to the MSFC Safety
Survey on May 7=8.

.
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1. Possible Impact cn AS-503 lMission Planning: An R&DO/IC rmeeting was
held on 6-20-68, to discuss possible impacts _on the AS-503 mission as a
s result of MSC implementing a new requirement to fly the LM cabin atmosphere
with 100%. nitrogen during boost and then evacuate the LM and repressurlze 2
the crew cormpartment with pure oxygen Tn earth orbit.” This procedure will &
Efgulre about 20 addltlondl minuteo in the attltggzwglmellne, and will thus
_delay M extractlon to s such an e}tegt that S5-IVB_second burn cannot be
' accomnllshed “at the time olanned Four p0551b1e solutions to the problem
are belng ‘considered: =a. Ask 1SC to gcompress their activities in earth
orbit so that_the LM repressurization can be accomplished without 1”nact1ng
the tlme for S-IVB second burn, It is felt that MSC will be reluctant to
do this since crew simulations have not been comoleted. b, Maske the pre-
sent AS=503 cc"t:ncencv nis 51on the prime mission, This would ellmlnate the
present second S-IVB burn, but would leave the “third burn (to escane) in the_
mlss;on pla One maJor LV ob’ectlve would.be lost, . o demonstrate '
estart canabllltv after a minimum coast nerlod of 80 minutes. c. Leave
the prire mission plen as it is presentlv ‘but delay the second end third

u—IVB burns for one addltlonsl orbit. This would result in the tblrd burn
end propellant dumo belng conducted “well after the guaranteed llfetlme of

>§\ the S-1IVB stage. In addition, the tracking CgDebllltV for this mission is

R degraded. This is being investigated by P-AERO. 4. Completely redesign

v gﬁe mission. Some of these alternatives if required, may have & signi-
X?ﬁ ficent impact on our mission planning and even result “in a sllnnage 1n the
o _bresent launch schedule. A subsequent meeting will be held T/2/€8.

2. Stetus of Unmenned Fendezvouq/ﬂﬁp- To date the cegpsbility of the S<IVB
stage to perform unmenned rendezvous using two nalnstage burns and the
E&a.. ‘current engine remains unettractive from a performance aspect. The, LM/ATM
o cen perform the same miSsicn from & standard launch vehicle delivering
alﬂtb 2L00 1bs more peylozé than the above assuming a rnlutlvely efficient ren-

A iy

/&L R, dezvous technigue and 2 shipsets (tankage units) of propellant. The dlrect
_ascent S5-IVB using the same technique and the WACS can deliver lhOO Tbs.
b W0 above the tvo burn. S.IVR, . PLVE Laborutorw estlr tes that the two burm

adicgt pnnaltv to the S-IVB stage couléd be reduced by 2000 lbs., but this improve-
éﬁl ' _ment vouléd not be sufficient to offset increased costs and lower reliebility.
¢f¢ | 0n this besis, the eppropriate action would be to sbandon the two burn
pwp,u4;¢_;technloue unless en idling engine is availeble, evaluate S-IVS fitted with
Uﬂﬁ*ﬁwd | the WACS to accorplish rendezvous, and pursue adding forward firing thrusters
i to the VWACS to accorplish retro grade firing without losing radar lock.
ﬁﬁ4xék“' iSupplementaly tasks would be to determine the desirebility of using 5-IVB

s A 7%) as described zbove with a LM/ATM as z backup to achieve highest reliability
and investigote an improved engirne/stage design capeble of reslizing a sigm-
C’MJ/ : 4 = £
| ificent portion of the 8C0C 1b flight l_chon ce advantage of the two burn over
i eny single burn mode. The proposed mere efficient rendezvous technique is
Jﬁﬁﬁu#) ‘tbe Hybrid Stable Orbit Tecl riiue mnlch would require the lzunch veliicle
tudd | to achieve the saie ozllt 50 n.r, in front cf the target. The rendezvous 1is

m
o]
=
s} }-‘

oy | accorplished by two successive phasing ellipses, the first of vhich would
account’ for ’n-Pllght dispersions and plece the L”/JI?1W1tb1n 20 n.myoof the

H€ﬁ“ﬁ}£ OWS. Perforrmance of the recorrended taskc would pernit evaluaticn of the
extremes of performance, reliability, and cost, eand would allow for some

J#“ delay in making a final choice based upon the eppropriate weighting of these

g,&uét ,| factors in the selection. | 1429

B

,'o
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1. ATM Items of Discussion with NASA Headquarters, The following ATM
subjects were discussed at NASA illeadquarters on June 27/28.

a. Harvard College Observatory ATM Exneriment. Dr. Reeves of [ICO
preﬁuntud €0 WAGA llondquirters (Wrs, Mucller/waugle, Mr. Mathews and
others) information on the change from the HCO "C" experiment back to
HCO_"A", MSFC prescnted the ATM impacts for this’ channe. NASA llead-
quarters decisions were to terminate_the efforts on the HCO "C" experi-
ment and MSFC should procecd with the establishment of the details of
“the ATM to the HCO "A" experiment interface, _American Science and
Engineering was the designer/fabricator for HCO "C". Ball Brothers
will be the designer/fabricator for HCO "A". NASA Hcadquarters also
“expressed some concern about HCO being able to properly staff as
required for HCO "A" scbedale. A decision was made to stop efforts on

__the HCU ."'B" exnerlncnt which was in an early state of definition for
the next ATM solar experiment, N

b, Dr, Mueller raised the question about the neecd for testing of
the ATM fine sun sensor with a solar simulator, We have recognized
“thé shortcomings of the type of testing since these tests will not con-
clusively prove the accuracy., Dr. Meuller's main objcctive was of a
_cost_saving aspect (three simulators would cost approximately $80,000
“with some degrce of uncertainty how good the simulator would be).
Further evaluation will be made on this subject. (NOTE: The prototype
of the fine sun sensor was delivered today and in-house testing will
proceed,)

c. ATM Star Tracker, MSFC presented the star tracker Source
Lvaluation Board rindings and the results were gpnerdlly acccwted A
final lleadquarters decision is still pCﬁdlng as to whether MSFC can
proceed or whether Mr, Webb will have to make the source selection,
The implication was that Mr. Webb would not have to be involved. -~

d. ATM Digital Computer. MSFC also presented the digital comnuter
Source Cvaluation Board findings on June 28 with results similar to
those stated above on the star tracker, However, NASA Headquarters wants
a re-cvaluation on the use of the LM computer for ATM in view of the fact
that MSFC may be now responsible for the LM and the computer software,

-
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NOTES 7/1/68 HEIMBURG -‘“'P'?/?
1. F-1 Engine (POGO TESTS) Test FW- 086 was conduct;d on the‘WCst Area
F-1 Test Stand on June 25, 1968 with F-1 engine S/N F-2009-1', for a :
mainstage duration of 104 seconds. Primary purpose of this test was to
evaluate the LOX prevalve accumulator P0OGO flx " Tests Fu- 057 through
FW-090 were conducted on June 28, 1968. Data from these te.,tc are being
evaluated 3
‘2. F=1 TURBOPUMP POGO TESTS Four tests were conducted last week. - First
test was run on 6/25 and consisted of a 120 second firing wLLhﬁipx‘ﬁuction
line pulsing (2 to 22 cps). This was a base- lzne.Lec. at 110:psia lox
pump inlet press without helium injection. Second and third tests were
conducted on 6/28 using the lox pump discharge line pulser with pump inlet
pressures of 110 psia and 130 psia respectively. Pulsing frequency was
varied from 1 to 17 cps with helium injection (0.02 #/sec) into the
prevalve cavity. Test number four was cenducted or 6/29 using upstream
pulsing (8 to 20 cps) with helium injection into the suction line at 0.05
#/sec for the first part of the test and helium injection into the pre-
valve cavity at 0.025 #/séc for tne last part of the test. These tests
satisfy the P&VE Lab data requirements for the July 15 decision on POGO
Fix. Turbopump testing will be su>pended until dpprox1mately July 13 to
accomplish static tests on S-1B-12. i
3. S-11 STRUCTURAL TEST PROGRAM The Phase I|I1A tebt has been re-scheduled
by R-P&VE for July 3, 1968. R-P&VE has expressed confidence that their
instrumentation problem can be resolved and ready by the above date!
Eighteen per cent of their instrumentation is presently defective.
L. ACCESS ARM (#9) TESTING Participated in a meeting between KSC
‘(Mlddelton Preston, and Buchanan) and Boeing (Nelson, Cully, Drlggers)
concerning Boeing swing arm activities here at Huntsville and causes for
schedule slippages. Also discussed slippages on Arm 9 haxdwarﬂ and - the

s 0

lack of common sense englneerlng when “problems” arase “FSCTdid recognize
the need for a full time engineering manager in Huntsvn]]e awd_3$§n to
‘hawg_Mr Allen back on TDY. V’He was here during the bulk of Flows 2 and 3
“swing arm test ‘activities. ¥” ok !

'5. S-iVB (MSFC) Since June 12, 1968, four tests haya been run on the '
newly designed AS| assembly (rigid Lines) for a total of 1035.5 seconds. ,
On June 12 two tests for 399.7 and 200.0 seconds; On June 14 a test was
planned for 400.0 seconds, however it was cut off at 42.8 seconds due to

a cryogenic leak at the fuel injector pressure pickup line which had been
inadvertantly left disconnected. On June 26 a duration test of 393

seconds was run. All test obJectnves in this series were met and the
operation and performance of the engine and stage systems were satns.ac;orv v///
6. S-1B (MSFC) The S-1B-12 propellant loading test is scncdulcd for

July 3, 1968. v

7. APOLLO TELESCOPE MOUNT Component tests which haVL bcgun oh the chain .
drive assembly resulted in discovery of several deSIgn deficiencies.

These problems although rathez/;mall will delay test1ng urtn] modarncataoqd
can be made to this assembly. i,

8. MODERATE DEPTH LUNAR DRILL Northrop contract was SkgneJ as of June 2k,
1968. Westinghouse contract is scheduled to be szgneo on Jul/ 28 1968, Vv
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NOTES 7-1-68 HOELZER

NEGATIVE REPORT.
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1. AS-503 Flight Program: We have been informally advised that
_George Low is considering having the LM purged with nitrogen at
the time of lift-off, The astronauts would then have to change from a_
T nitr ogen to an oxy geq atmosphere after boost and prior to Sp a.c:e\.raft
_separation. We are reviewing the impacts and alternatives which
include:

a. The possibility of MSC shortening the timeline by reducing
_the number of secondary requirements.

b. Having the primary AS-503 mission contain only one SIVB

_restart (present planning is for two restarts).

c. Delay orbital actions for one orbit. This will require a new
look at the telemetry/ground station coverage and IU lifetime exten-
sion to 7-1/2 hours.

d. Development of 2 complete new AS-503 mission. (This is of
very low probabilityj. The first two alternatives do not impact the
flight program development, whereas the last two cause impacts of
one month and nine months respectively. v ;

2. Extension of Teleconference Capability to MSFC: By direction of
MSF, speaker telephones have bej n installed in the Apollo Control
Centers at Washington {Phillips}, MSC ‘Low) KSC ‘Mlddleton) a'ld
the. Saturn V Control Center. These phones are connected through
“the green network (“thot- lines' that connect Dr. Mueller, and other
key officials at MSF, MSC, KSC, and MSF_); therefore, we now have
a secure teleconference system available, General Phillips has also
“authorized extensions of the Boeing (TIE contract) Long Distance_
Xerox (LDX) system into each of the three Centers. This is the cquip-
" ment that permits the rapid and high quality transmission of charts
and other data that are used in the teleconferences. The LDX equip-
ment will be at MSFC by July 5, and is to be operational by August 1. A«

3. Saturn V Space Vehicle Structural Assessment: We {Saturn V and
- P&VE) have met with MSF and Boeing TIE representatives to discuss
the structural assessment of the Saturn V Space Vehicle (requested by
General Phillips). In accordance with agreements reached, MSFC will.
Submit a list of critical structural elements to each Stage Contractor ;
_ﬁgr a thorough review, appropriate MSFC and Boeing TIE personnel |
.. will then visit the contractor's facilities and review each critical _
asppct of the design and manufacturing process, and the results and
“conclusions will be m\.luded as part of the Space Vehlcle Structural
Assessment Report. ‘/ . e

4. "I'II/E?Stage at KSC: The S-II-3 stage was shipped from MTF on
June 23, and ar rued at KSC on June 27, four days ahead of schedule. v’

—
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NASA Sterilization Technology Seminar. The NASA Sterilization Technology

/ Seminar was conducted at Kennedy Space Center, June 10- 13, 1968.  MSFC
had assisted Mr. Larry Hall of Headquarters in formulatlng the agenda and
planning for the Seminar., The consensus was that the sessions had been
both intere sting and extremely worthwhile. It is tentatively planned that the
next session will be held at 'MSFC and that Mr. Fred Beyerle of the ME Lab_
will serve as the individual respons1b1e for lea.dmg preparations for the next
sessmn. No date has been established. NASA's Planetary Quarantine
Advisory Committee (PQAC) met during the time of the Seminar. Dr. Roy
Cameron, JPL, gave a very interesting presentation of the expedition which
he recently lead to Antartica collecting soil samples and conducting investi-
gations on the conditions affecting life forms. \~

Preliminary Design Review, Preliminary Design Reviews for the Electron
Beam Welding and Tube Joining Experiments were conducted on June 26. :
Twenty-five open action items resulted. These concerned principally
procedures and specifications for the KSC activities, safety precautions in
connection with action operations and actions to clarify documentation and
integration requirements. This was the first experiment PDR conducted by
MSFC and, as such, was primarily a learning experience. The most fre-
quent complaint concerned the lack of preparation time because of late
distribution of review material, Otherwise, the PDR was quite satisfactory
and probably provides a good basis for conducting future reviews of other
experiments. .-

Bi-Monthly Experiment Status Review, The first Bi-Monthly Status Review
of Experiments under development at MSFC was conducted by members of
the Headquarters AAP Office. A brief summary of the material presented

is in publication and a copy will be provided to you. In general, the review
went quite well; however, it is questionable at this point whether benefit
‘gained from such a formal review adequately compensates for the time spent
“in preparation. The value of such reviews on a bi-monthly basis 1$Ng:‘erta1n1[_
questionable. | -~ W %
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NOTES 7-1-68 KUERS

1. Review of Apollo Manufacturing Cost Proposals: At the request of
Mr. W, Gray, Apollo NASA Resident Manager, the ME Laboratory is

furnishing temporary additional support at NAR Downey to review cost _

—estimates on change proposals. Two manufacturing planners fromthe
Planning and Tool Engineering Division have already reviewed the
_manufacturing portion of 15 propcs als, valued in excess of $§1.5M,
They are presently involved in the review of proposals totalling over
EIOOM - Recommendations by manufacturmg engineering personnel on
the first 15 proposals could amount to sizable savings after final negotia-
tions. The total potential savings on the remaining work package will
be appreciably higher,

2. Damper Arm Systems: We are still performing work on these
systems in support of the Qualification Test Program. Further, during
this week alone, we shipped to KSC over 50 line items for modification
kits, .

A"

3. Experiments Preliminary Design Review: The PDR for the R-ME
originated space experiments M-493, Electron Beam Space Welding

Gun, and M-492, Space Exothermic Brazing Experiment, was held

June 26 at MSFC. The review team was made -up of members from
Headquarters, MSC, KSC, R-P&VE, R-QUAL, R-ASTR, and R-ME. This
_was the first experiments PDR held by NASA. The PDR was beneficial
"and (a) firmly ‘established IO and the AAP Office as experiments management,
(b) established formal communication between all segments involved with
accompanying responsibility, (c) gave further and definite direction to
the principal investigator and team (there were 24 action items), and

(d) established a precedence and provided experience in preparation and
conduct of an experiments PDR. v~

4, Demonstration for U. S. Maritime Commission: Magnetomotive
forming equipment and techniques were demonstrated by our personnel
~at Avondale Shipyard, New Orleans, La. Approximately 50 supervisory
and managerial personnel from the Navy and various shipyards witnessed
the demonstrations. Lively question and answer sessions followed. This
demonstration was made at the request of the U. S. Maritime Commission,

4
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1. POCO: The analytical updated F-1 engine transfe r functions_have been
recelved from Rocketdyne. The amplituds or gain is approx1mat ly 10%
greater than_the values presently used. The change stability margin
will bs determined as soon as ths revised valuss can be incorporatad into
the vehicle stability program. This_changz2 in transfsr function is in the
direction of less vehicle stability margin. The planned testing program
is on schedule and nothing has developad that indicates that we will not
be able to make a decision on a fix by 7-15-68. Przliminary CCSD stability
results show AS-205 to be stable throughout flight time (gain margin of
5 dB or greater),
2, §-1I-11 COMMON BULKHEAD: Ultrasonlc Inspection of the S-II-11 common
bulkhead has rzsvealed numerous, largA dabond ;“C‘CdeDnS. North Amzrican
"Rockwall (NR) ‘has made soma special tansils tasts and’ rmcommends that the
bulkhead be accepted "as 1s." We are investigating the condition. This
is théd second common.b”lkh;ad in a row that hes had major problems and
seems to indicate a d térzoratLon _ﬁ morkmnnsh&p, B- QU%L _é survcyLng the
situation, 8 5 :
Y3. S-IT MATERIAL: Several wecks ago NR/SD reported alarming stress
corrosion data on Raynolds aluminum purchssad against the MB0170-063
material ‘specification. This material di d‘nﬂt meat thf 063 spaecifi cat101
and was qualified to the normal M20170-021 spacificaticn and used in $-II-9
and S-IT-10. On investigation, w= learu%d of many disparities in the test-
ing techniqua, the test fixtures, and the tesf material.  Although NR/SD
"did not agree w1th our analysis, both we and they ratssted the material.
Neither organization was zble to duplicztz ths earlisr data. NR/SD has,
now concludad _that ther: Eﬁ no. prool 2m, a co:clas1a'.mhich we Sugg: stﬂd

NOTES 7-1-68 LUCAS
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by WORKSHJP ATTTTUDE CONTROL. S“STE}?I aw;m g "h': Preliminary Requirements
Review (PRR) was hald at MSFC Junme 25, 20, 1968. Approximztzly 130 NASA
and contractor representatives attendad the techniczl briefings the first
day. The senior NASA Hesadquartars rzprasentative was Phil Colbartson.

The Senior Board will mezt on 7-9-68 for final disposition of Raeviaw Item
Discrepancizss gensrated during the PRR, v

5. EVA AD HOC WORKING CROUP MEZEIWYINCG: At the second meeting ha 21d at MSFC
on 6-27-68, an intercentar design team (MSC & M3FJ) under PAVE chairmanship
was established. This team will dirsct thz praliminery design of the base-
_line manual fixed rail systém for both astroraut translation and film trans=
fer.§ "An EVA concept salection of tha praferred automated mechan ical system
“is scheduled for the next meating on 7-18-68, if it is concludzd that an
automatic system is required. The considzraticis should bz completed prior
to the PDR in mid-August.

6. S-IVB FORWARD SKIRT SHELL STABILITY: MSC and ILRC (Langley) raporteilly
were concarned about the shell stability of the S-IV3 forward skirt and the
immediate structure above. Dr. Fulton of Langley states that he has adaquate
definition of the S-IVB stage now and that no sarious S-IVB problom exists.
Presently, he is concentrating on the 1ZM Adapter (SLA aréa) analysis as_
related to the AS- =502 anomalies, \/

T7. MSC RESEARCH CONTRACT: Dr. Gosnzll of NARMCO reports that his company

has been awarded a contract from MSC to dsvelop a non- flammable adhesive.
The work is to be based on the rasults of our cartract NASB8-11068 with
NARMCO for development of a LOX compatible adhesiva.\/
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Roy Godfrey I.O. What do you suggest? B
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NOTHING OF SIGNIFICANCE TO REPORT




NOTES 7/1/68 RICHARD _B 7)7

.2 gas othe;_;han oxygen (probably mgrogen) for boost fhght !
This requires repressurization in earth orbit prior to LV/SC
separation in order to have an oxygen environment for crew
entry to connect the S-IVB/LM separation pyrotechnics, check
LM /CSM latch-up, etc. We have received word from MSC
(Mr. Low to Col. James) that this activity impacts the present
orbital timeline and have been asked to determine what we can

\(or must) do in order to accommodate it.

A meeting was held on 6/26/68 and four possible alternatives
were discussed. These are briefly summarized as follows:

a. MSC shorten the crew timeline of activities. If T&D
was started as soon as possible after the first darkness pass
and completed before Hawaii, the LV inhibit could be removed
via ground command from Hawaii and the L./V mission could
continue as presently planned.

b. Utilize the presently defined contingency case (i. e.,
alternate TBg,) as the primary mode. This leaves the L/V
planning unchanged but we have only one S-IVB restart.

c. Delay the L/V post-separation activities for one
revolution. The affected areas identified were: (1) software
impact, (2) telemetry coverage, (3) APS quantity or usage, and
(4) IU lifetime (approximately 8 hours),.

Items (3) and (4) appear to be no problem except for the contractual
aspects of exceeding IU lifetime; however, this would not necessarily
require a contractor '"guarantee' or commitment, but just agreement
that it could be done if MSFC assumes responsibility. Item (1) will
have to be absorbed by the program if this alternative is chosen. We
are to have answers on item (2) by 7/2/68.

d. New mission - changed burn t1mes txmehnes, etc. This
appears to be out- of-questxon for 503 e

Presently the order of desxrablhty for the identified alternatives

is a, ¢, b, and d. I have scheduled another meeting for 7/2/68.

Mr. Bell, I-V-E, indicated this date will satisfy Col. James response
time to MSC, and it will also give R&DO labs a little time to further

checkout various aspects of the above alternatwes I will keep you
informed of results. - '
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S-II LOX Slow Fill Effect on Launch: During the Staff and
Board Meeting on June 14, the question arose of the_effect.
of S-II 1.OX slow fill on our capability to launch w1th1n a ..
Tunar launch window. The Boeing math model indicates
“that ‘slow -fill, results in approximately a 6% reduction in
Launch Vehicle Ava11ab1l1ty (LVA) to launch in a smgle three

O s 5 00 B ST

&%gq\yﬁl‘ndow, and a 5% reductlon in LVA for a three window
Jlaunch 0ppor1:un1ty The primary Operatmnal advantage of the
fast-fill appears to be savmg an hour of launch crew time.
As§suming that the curfent constraint limiting the primary
launch crew to a 12 consecutive hour work shift prior to
liftoff is maintained, the total amount of count time after.
beglnnmg cryo loadlng is limited. Lengthenlng the nominal
count t1me by S-1I slow fill then reduces the hold time _
ava11ab1e for correct1on of problems encountered late in the

i g i g B i,

count
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1. STABILIZED PLATFORM FOR EMR-TYPE EXPERIMENTS: Dr. Roman
and other OSSA representatives met with Principal Investigators of the UV
_experiments for the EMR platform and with members of ASTR and SSL to
review the progress of platform design and development, OSSA members
commented very favorably on MSFC's work. _-

2. NUCLEAR ENGINE TEST: Members of SSL attended a firing test of the
Phoebus 2A nuclear engine in Nevada, Preliminary analysis indicated a
successful experiment with a running time of 15 minutes, power level of
4,200 megawatts, and a thrust level of 220, 000 pounds. .

3. NEUTRON ALBEDO EXPERIMENT: Members of Oak Ridge National
Laboratory and SSL jointly checked out the detectors and instrumentation for
the neutron albedo experiment, Tests run in the altitude simulation chamber
at MSFC have uncovered some troubles in the circuitry, These will be worked
on further at ORNL, and the equipment will be returned to MSFC the week of
July 1. After a satisfactory checkout, the complete experiment will be taken
to Palestine, Texas for a balloon flight. Ambrose Byrd and Wally Parker,
SSL, are working closely with the ORNL people and will oversee the balloon
experiment, \/,/

4, SOLAR PHYSICS SUBCOMMITTEE MEETING: Gary Arnett, SSL-T,
attended this meeting earlier in June. Concern about the continued slippage
.of the ATM launch date prompted the Subcommittee to draft a resolution which
encourages NASA to look at alternate ATM concepts (i. e., decoupled mode, ¥
_etc.) to enhance the probability of a 1971 launch date. The mission duration
" was not specifically mentioned in the recommendatlon but Subcommittee
members felt that anything less than a 28-day mission could not be accepted. vV~

5. LOSS OF YOUNG SCIENTISTS: Dr. Ron Merrill, who joined SSL six years
ago and received his Ph, D, two months ago, decided to leave NASA and to join
_the staff of Brigham Young University, He spec1a11zed in thermal physics,
“thermal control, and infrared physics, His reasons for leaving are twofold;
first, the present job insecurity of young scientists with few retention points,
and second, the great difficulties that SSL encounters in obtaining technicians

and engineers to support experimental work in the laboratory,

———

6. THERMOPHYSICS CONFERENCE: Gerhard Heller chaired the Thermal
Design Session at the AIAA Thermophysics Conference in Los Angeles last

week, Heller and Snoddy will help to edit the Thermophysics volume of the

AIAA Progress Series, based on the Los Angeles Conference. \/




NOTES 7/1/68 TEIR B 77

CCSD (CHRYSLER) FOLLOW-ON PRODUCTION: Contractual coverage

for long lead time materials and effort on S-IB stages 213 to 216 (Schedule

VI of the CCSD contract) would have expired on June 30, 1968. Following

a meeting of Mr. Webb with Mr., Finger and General Bogart Friday afternoon,
Mr. Webb authecrized extension of the effort for 30 days with a manpower
limit of 205 and funding limit of $560, 000. Work was to be restricted
primarily to 213 and 214, However, bccause of committed but incomplete
work with some subcontractors we were able to get this authority extended

to include work on 215 and 216 limited to completion of only that work that

has been committed to subcontractors or vendors. \/'/

S-IVB ORBITAL WORKSHOP (OWS) EFFORT: Contractual coverage for

the OWS which would have expired on June 30, 1968, was extended to
July 28, 1968, with a funding limit of $1, 600, 000,,~

FLEX LINES: Reference is made to my notes dated 6/24/68 (copy attached})
concerning investigation of subject lines to determine susceptibility to flow
induced vibration. R-P&VE finalized th€ criteria for analysis and testing

of metal flex lines on June 27 and by working with the contractors have

developed a list of flex lines which they recommend be considered candidates
for testing under environmental flow conditions prior to the SA-205 mission.
Tests of all Category I (loss of crew) lines are to be completed prior to the
SA-205 Preflight Review with testing of Category II (loss of mission) lines

being completed prior to the launch of AS-205. There are no metal flex
lines that require testing on the IU or MGSE, V"'/

AS-205 SPACE VEHICLE OSCILLATION STUDY: A dry run of the information
MSFC will present on the above subject at the MSC DCR on July 10 is scheduled
for 2:00 PM, July 8, 1968, in Room 5045, Building 4610.,”




NOTES 7/1/68 WILLIAMS 2

1., Lunar Systems: B. Milwitzky chaired two sub-working group meetings
on June 20 and 21, 1968, leading to the following assignments for MSFC:
a. JLunar Roving Vehicle (LRV) - MSFC was assigned the task of _
defining by end of August an LRV capable of being carried by an EILM
for a 1972 73 time frame, Other supporting tasks were also ass1gned

b, Lunar Landing Vehicle (LLV) - MSFC was assigned the definitim
of an LLV for the Saturn V launch vehicle and for the Saturn IB/Centaur
and T -111- D/Centaur. Other supporting tasks were also assigned.

L

2. Nuclear Program: NASA Headquarters has requested the MSFC results
~of the BOB study be available by Monday, July 1, 1968. Cost of facilities

C to support the nuclear program are being obtained through the MSF'C
Facilities Office and from the SNPO, -

The Phoebus II-A hot firing was conducted at NRDS June 26, 1968. The
test power level was limited by the temperature of the nozzle clamps
which reached red line value, as was anticipated from the results of the
previous low power run, Preliminary indications are that a power level
of 4360 MW was achieved (design power is 5000 MW), It was a full duration
test, however, and besides the power level limitation, the test appears to

‘have been hlghly successful Current plans are to conduct a second test
July 13 1968
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NOTES - 7/8/68 - BALCH 7

-~

S~11&5 - _Augmented Spark Ignition line modification has now been completed
~on all five engines. LOX sump screen modification has been completed, and
LOX tank is closed. Statlc firing was rescheduled from 7/17/68 to 7/23/68,
‘but stage contractor's current work plans call for a 7/19/68 firing date. |

S-1I-6 - Modification period which was planned for 7/1/68 to 7/18/68 may be
extended due to late delivery of mod kits. Out of ten mod kits required at

MTF by today, nine do not yet have firm delivery dates. Schedule still calls
for cryogenic proof pressure test on 8/22/68 and static firing on 9/x/68.

S-IC-6 - Decision was made to install POGO-modified LOX prevalves prior to

propellant load test, and propellant load test has been rescheduled from :
"7/10/68 to 7/12/68. Prevalves to be installed are on site. Static firing is

still scheduled for 8/6/68. v :
Emergency Planning - A 15-hour medical self-help training program was completed
at MTF on 6/28/68, with 39 NASA, Boelng,/ General Electric, and North American
Rockwell employees participating. The program was conducted by representatives
of the MSFC Office of Emergency Planning, with assistance from the local medical

department /
‘\!
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NOTES 7/8/68 BELEW —57/5
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CENTERS' PRESENTATION TO HEADQUARTERS ON NEW START
TYPE MODULAR CONCEPT SPACE STATION: Presentations were
made at Headquarters on June 28, by LaRC, MSC, and MSFC, giving

their respective concepts for a modular type space station.

_LaRC recommended using the NASA /MOL with the two-man
Gemini and the Titan IIIC as a booster. They recommended. the IB's
be e dropped from the program. The presentatlon in general did not 3
- seem to be well received since it offered limited advancement in
technology leading to a full-blown space station and did not accomplisi
_the objective of extending man's duration in space s1*1éé the MOL is
de31gned for only 30 days.

MSC's presentation was oriented toward: (1) a SLA type space
B statlon, consisting of a Command Module or a ''big" Gemini capsuie,
2) a module repla.cement for the Service Module containing only orbit-
ing and deorb1t1ng equipment and propellant, and (3) a laboratory module,
which would be the basic station subsystem module containing all life |
support equipment and supplies, could be developed in three years at o
“cost of $200M.

MSFC's presentation was for a modular concept where each
module would have its own life support facilities, crew quar ters and.
experiment compartments. Each module could operate independently
or several modules could be joined together in space to prov;de a space
station capability. The module would requlre an upra ated IB or a Saturn
V» vehicle for launch. .~ R :

LM-A SYSTEMS TECHNICAL MANASEMENT MEETING: The fiz
_LM-A Systems Technical Management Meeting was held at MSC Jaxy Z.
" Grumman and MSC requested information on the AAP-4 shroud design,”
_jettison motor blast effects on the LM, and AAP.-TZI':'vibfatio::s, parri—
cularly if this environment is different from the Apollo LM environment,
Grumman presented the deletion in LM-A requiremerts if the manned
docking capabilities were eliminated and if environmental control,
cooling, and power were provided from other parts of the cluster
Grumman needs baseline requirements for a dormant LM to allow
detailed design and fabrication to commence in keeping with a 1971
launch date.,

ATM DIGITAL COMPUTER: Cn June 30, MSFC made a presentatinn
to Headquarters on procurement of ATM Digital Computer. It is our
understanding that the decision was made for MSFC to execute the pro-
_curement provided we first reexamine the idea of utilizing LM compuler
for ATM operations. We are writing a letter to Mr. Luskin giving a

" summation of our reasoning for a separate computer, and plan to go
ahead and implement a separate computer buy. |~




NOTES 7-8-68 BROWN B
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H-1 Engine - Reference my notes of 6/24/68 regarding H-1 fhght
worthiness verification testing.

Stat1c testing has been successfully completed on AS-205 Flight
Worthiness Verification (FWV) Engine H-7053. This engine has now
accumulated 17 starts and 2116 seconds total firing time, which
exceeds the minimum qual life requirement of 15 starts and 2025
seconds. The engine will now be subjected to functional tests and
checkout followed by a complete teardown to assure that all compon-
ents are still in flightworthy condition. The final H-1 Engine FWV
report will be issued 30 days prior to the flight of AS-205. v

F-1 Engine -

POGO - At RETS, installation of an S-IC type prevalve in the
test stand has been completed and tests are underway. Four tests
have been conducted to evaluate the prevalve accumulator including
the effect of helium on engine start, mainstage and shutdown, and
possible gas generator oscillations. Three tests will be completed
this week to support the POGO working group meeting on July 11, 1968,
'Following the decision on the POGO solution, ten additional tests will
be conducted to demonstrate the compatibility of the solutlon w1th the
"F-1 engine prior to the scheduled S-IC-6 test on August 6.

Seven turbopump tests have been conducted at MSFC since June 24.
The objective of these tests was to establish first and second modes
of the natural frequency of the feed system. Results are consistent
‘with similar tests préeviously conducted in that with helium injection
the first mode natural frequency was reduced from approximately 5
to approximately 2. 5 cps. There were indications of a second mode
frequency at 12-14 cps. e

J-2 Engine - Previously, the ASI assemblies for AS-503 had been
reworked to correct an out-of-fliiiess condition of the ASI to dome
_mating surface. As a result of this rework, the ASI recessed into
the dome too far and interference has been exper1enced between the

- ASI lines and the dome. Grinding of a relief in the engine domes to
provide clearance for the lines is underway. Work has been comple-
ted on four engines. Current estimates are that remaining work will
be completed by July 9.\ -

A pressure test on the ASI assembly on the engine in S-IVB-503 indi-
cated leakage. Further checking with vacuum showed internal ceramic
to metal leakage at the tip of the spark plug. The assembly is in
process of being replaced with a new one. Grinding of the reliefs in
the engine dome as described above will be accomplished during
change-out of the ASL. |






NOTES - 7/8/68 - EVANS

Nothing of significance to report - Safety

(o
o
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Nuclear Energy Conference: In mid-June, I chaired a session on
Propulslon Reactor Technology at a combined joint meeting of the
“American Nuclear Society and the Canadian Nuclear Association. The
meeting, held in Toronto, drew a registration of 750-1000. 1In the
main, the conference was dominated by the Canadian power industry.
(For instance, a high official of Ontario Hydro announced at the
main banquet company plans for the construction of additional nuclear
power plants.) The quality and depth of material presented during
the conference certainly showed a maturing nuclear energy industry.
Most of the papers were concerned with state-of-the-art, concentrating
on the physics and math aspects of nuclear energy. There was only
very limited coverage of nuclear rocket activities. This was possibly
"'a consequence of-the AIAA meeting which was held in Cleveland at
the same time and which afforded substantially more coverage in the
nuclear rocket area.

During the session I chaired, Dr. Glen Graves, a physicist at
the Los Alamos Scientific Laboratory gave an excellent talk on
. Rover program accomplishments. Dr. Graves has been working on Rover
for a number of years. Two of the papers scheduled for presentation
at my session by Aeroject, Sacramento, personnel, were not given. At
" the last minute, Nerva Program Office approval was not ‘received; a
question of premature information release may have been involved.

My overall impression of the conference was that both Canadians
and Americans are knowledgeable of each other's work. There seems

" to be considerable coordination and cooperation between the nuclear

scientists and engineers of the two countries. There also appeared

to be an increased interest in fast breeder reactor development work

far more so than in previous meetings I have attended.
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NOTES 7/8/68 GEISSLER ,Er%;

1. Venting of the S-IVB Hydrogen Tank in Flight: As a result of activities
to verify the structural integrity of the 5-IVB propellant tanks, the DCR
Board decided recently to reduce the ullage pressure of the LHy - tank by
L psi on S-IVB/IB, and by > psi on S-IVB/V (see e. g., Weekly Notes 5/¢7/68
Teir, copy attached) These pressure reductions Eecuire the ventlnr ii///ﬁs

4 0,094 1bs/sec of gaseous hydrogen throughout the Tirst stare Tligl
This decision to vent breaks our nrev1ous safety yround rule of "”o.bydrorn

e i =4

k¢ § 29y Gur primary concern is tg prevent the
Currence of a detonable hydrogen - gir mixture in the S-IVE*tank cluster;
—
heat transfer from burning hydrogen is our secondary concerri. Conservative
estimates of the vent flow dissipation were based on extrapolation of a few
data points scrounged from the litersture. mhev show that with flow rates
of this low magnitude detonable mixtures tay a safe distance away from the;

" 8-IB tank cluster. Potential heat transfer increases are presently teing

investigated; no serious effects are expected. ﬁ%nce our ground pile-ds
now Ylgl@lnn, a_ thorough exverimental investigetion of vont flow a1551n°t1ﬂ1

becories roncutorv. Iy test program is being prepared.
- 3 . . . .
bdate: This subject, recently discussed in

B

. Saturn V Heal Time :
the Flight lechanics Panel (IIP) was revorted in Hotes 6/3/68 Ceissler (copy
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portion of the vehicle. The upper 1

:igilure reglon.v/;inee “tha"Gscillations of the shock

attached). Since then, NSC has been trying } hard to get this capsbility into

_the launch vehlcle. In fact, at the last Gu¢uunco and berformunce ducnknel

”eetlnr, *r. &ralﬁ"(*m F‘*pht Oubr?tlons Division) and 1Mr, ?a{g:;(gggz
Mission PIAIMIng ANEIySIs olrviTton Turr Ursently re, ~é€”§“¥“* MSFC pursue
this subject with grester erphasis, = ConSequently, = neVL"'-crnag sub- prouﬂ'
oT the JME will corwlle & story\ u5ht the lcngb va"lcln's cepability of,
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7 ents for ve ,
el time thet the launch vehicle cen fly (1.e.,_frc: cort”o‘_cro ste

of 1ncornor‘t1n; “this cepability Lnto the leunch wvehicle.: We feel that

5

subject is sufficisntly inportant to ¢Ivert manpower 4c it at the expense

other projects.

3 N""'Ac:ts of Unst

S ALY
Failure on ASE-502: A rou
‘;h_rlc lcads et Oy e
aeVATC because af "virs
exhaugt plume 1nte“”6 fon, A sepe
105 seconds ) end its atfendant gsg

to the unsteady aerodynamic flow for AS—SO° ve“eACO"“ute for tle CI!
2t which structurel failure occurred, The results _Ydngbe tlat tbahu
ugx“g;ﬁ@mlg lozds Drocugg; ¢ 1 ing moments ere unirportant
corpared to Fiirhe messured 1 the Stated T u_uylilfj at the oLA
are believed to ou"""*'
ceused” privarily by thrust oscillations, suppression of POGO phenomensz will .
ggg}her_zgguce those uuCC} osc1ll t“bng.l An intensive effort is underway
in our Ldboratory to evaeluate tn coupled longitudinal, LEM, POGO induced,
oscillations and the resultant ‘gyramic’ loads on the ”Lx structire. A pore
“gétailed report of the results of these studies is 1n'pren aratlon’ V/,zﬁ
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URGENT --->Bill Teir This was not brought out in the DCR. Why not? B
[re decision to vent gaseous hydrogen breaks safety ground rules]


Ed Buckbee
Translations
Advance cy to Teir 7-1-68. ng


Ed Buckbee
Translations
SIB? [questioning if S-IVB is S-IB]


Ed Buckbee
Translations
Lee James This sounds like a major add-on to the Sat V requirements list. Has Phillips approved all this? B
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NOTES 7-8-68 GRAU 23

MODIFICATION AND VALIDATION EVALUATION (MAVE) OF SA-205/-503: Reference
NOTES 6-24~68 GRAU (copy attached).

a. IO and this Laboratory are jointly preparing letters to prime,
contractors for your signature. The letters will direct atten-
t{on ‘to MAVE and encourage the primes “to further their efforts.

b. At the present time there is no indication that launch schedules
will be involved. s o

ATTACHMENT: NOTES 6-~24-~68 GRAU (Dr. von Braun's and Mr. Weidner's
copies only)



Bt

Z J 1. Saturn/Apollo 503, }R-ASTR-I was asked by MSC if they could transmit,
e n““éd via TU telometry, measurements from the SLA area of AS-503 with BP-30,
A“Juﬁpayload The requirements are different from the recent exercisc for
ﬁ » v AS-503 manned. The problem is being worked pending request through,
“s Jprogram ¢ channcls'"—Thls would be the thlrd full 1terat10n on 503. v

AT A A ey R et e

NOTES 7/8/68 HAEUSSERMANN

A, e T

2. ATM Experiment Coordination Meeting. The next Experiment Coordination
Meeting with the PI's was scheduled tor_July 16 and 17 at MSC, The
-~ plans included a tour and discussion of the Mission Control Center and
the related operations. MSC decided last week against the mission
_operation discussion at this time and, thercfore, the meeting will be
~held at MSFC. Items of the agenda 1nc1ude cluste* configuration,
timelines and sequence of operations, tape recorder utilization and
fine sun sensor operation and test program. Dr. Leinback of ESSA will
present the ground based support plans for ATM., -

oy
%


Ed Buckbee
Translations
Lee James Do you know of this? B
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NOTES 7/8/68 HEIMBURG

1. S-11 STRUCTURAL TEST STAND The S-I1 (V7-21) stage structural test,
Phase |1A, was successfully accomplished on July 5, 1968. R-QUAL com-
pleted dye penetrant check of all welds except inside the lox tank on
July 7, 1968. Phase 11B test will be in about 10 days.\v”

2. F-1 ENGINE (POGO TESTS) Work continued on the installation of the
lox interconnect pulsing system for the West Area F-1 Test Stand. The
kfirst pulsing test is scheduled sometime this week.

3. ACCESS ARM (No. 9) TESTING Completed arm rotation tests with aiding
_and retarding wind environments which completes all subsystem tests.
"System tests start tomorrow with test program completion scheduled the
first part of August. Testing is progressing satisfactorily although

we are encountering some of the same problems that we have experienced
_previously. These are aggravatlng, but solvable without major redesign. \,~

L. s-1B (MSFC) A propellant load test was performed on July 3, 1968.
The test was successful and all systems operated as expected. A short
duration test, SA-55, is scheduled for July 10, 1968. W

5. APOLLO TELESCOPE MOUNT Testing on the chain drive assembly has
been stopped due to a problem with the test fixture drive mechanism.
This problem has been discussed W|th R-ASTR and the test fixture drive
mechanism is being modified. o
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NOTES 7-8-68 HOELZER A
. 7

LOW-COST GRAPHICS COMPUTER TERMINAL: A low-cost graphics
computer terminal developed under the auspices ot the AMTRAN
project is nearing operational status. The terminal consists of
a keyboard/scope console and an electronic interface to connect
to an IBM 1130 computer. (The 1130 is satellited via a voice
grade phone line to the Burroughs 5500 computer located in
Building 4663). The console contains a keyboard and a cathode
ray scope and costs about $U4500. The electronic intertace

costs approximately the same amount. Additional consoles should
be available at a somewhat lower price.

The advantages of such consoles lie in their ablllty to display_
_charts and oraphlcal images and in their ability to display

orinted information at 20 times the speed_of a_teletype. The
“scopes will display a full typewritten page (about 3000 character
positions) at a time. A $1200 photostatic copier is under
development by the scope manutacturer to provide hard-copy output
_from the scopes (though this is not ready for marketing).

Since these terminals are much less expensive than commercially

available vector displays, this development might render :

“economically feasible the widespread distribution of such graphic
terminals within the Center for applications such as, text

_editing, management information display, and engineering problem
solving.



NOTES 7-8-68 JAMES __5 (g

1. AS-503 Flight Program: In last week's notes we indicated the astro-
nauts would have to change the LM atmosphere from nitrogen (at liftoff)
to oxygen prior to spacecraft separation and that this could affect the

+ flight programs. We have subsequently met with MSC representatives
and they indicated they have 90% confidence that the astronauts can
accomphsh the atmosphere change and extract the LM prior to the tlme
_we've planned the first restart of the S-1VB stage We are requesting
confirmation from George Low as this will avoid all changes to our flight
programs. If during the actual mission the astronauts do not accomplish
their work in the time allowed, MSC will have to make a real time decision
to delay the S-IVB restart for one orbit. This would cause the 1oss of the
BQ-minute restart demonstration. (i

2. AS-503 Open Work: A workload review meeting was conducted at

KSC on July 3 with MSF, MSC MSFC and KSC present, The meeting was
called by MSF after KSC statements that changes on AS-503, 504 and 505
planned for KSC were limiting the KSC ability to meet launch schedules.
"During the review of planned changes, two changes on the S-II (thrust
structure modification and insulation doubler changeout) and the S-IVB- 504
_instrumentation package were discussed as possible deletions or reductions.
_MSFC recommended to MSF that the three changes be incorporated since
“the spacecraft now appears to be pacing the AS-503 launch and the confi-
dence in the launch vehicle will be enhanced. KSC agreed with the MSFC
posﬂzlon and MSF intends to provide an answer on the three changes on
Monday, July 8. It is clear that KSC will have serious schedule problems
unless the strongest possible change control is exercised by all three
centers. \/

3. Short Stack Structural Testing (Wyle Lab/Huntsville): The _célglivery
_dates for Saturn hardware (the S-IVB forward skirt and IU) in sup[;c;rtf)"f‘ 4
“this testing are on schedule based upon overtime and expediting.

Dr, Lanzkron's meeting on Tuesday, 2 July 68, revealed that Wyle is not
necessarlly expecting to be able to stack the pieces on 15 July. Wyle men-
“tioned a date more like 1 August to start stacking. MSC, however, is
Btlckxng to the requirement of 14 July 68 delivery and will reconfirm the
delivery requirements on Tuesday, 9 July 68.

Order of replacement hardware (two S-IVB forward skirts and two IU
structures) being expedited -- rough order magnitude costs total approxi-
mately 3/4 million. S

4. POGO Management Review: The proposed agenda for the 15 July POGO
Management Review (LDX teleconference) with the Centers and Washington
is being furnished for Washington approval on Monday, 8 July. A copy of
this agenda is attached (Dr. von Braun's copy only). %




NOTES 7/8/68 JOHNSON _B 7%!

Nothing of significance to report,



NOTES 7-8-68 KUERS “"B?ﬁ

1. Neutral Buoyancy: A study of the first concept for the MDA
_internal mobility aid was completed. Astronaut P, J. Weitz of MSC
participated in the test. Testing on Concept 2 will begin this week. |/

2. Conference: The Manufacturing Engineering Laboratory is pre-

paring a display and a film for use at the_second annual conference,
.on Extra Vehicular Activities to be held August 6-8 in Las Vegas,,

The items to be displayed are: a rnodel of the Electron Beam Space ;
Welding Experiment; a Window Cuttmg and Assembly Device; Hand
Driven as well as Motorized Tools for Assembly, Maintenance, and
Repalr in Space; Electrostatic Grippers; and an Adhesive Bonding Gun
for attaching studs . The space tools, electrostatic grippers, and stud
bonding will be demonstrated during the meeting. The film is on the .
Serpentuator. b

—



B,

1. POGO: The next full meeting of the POGO Working Group is scheduled

for July 10, 11, 1968. Splinter meetings among specialists in the various
technical areas will occur on 7-10-68 and 7-11-68 will be devoted to summa-
rizing the status of POGO activities and preparing for the management review
(LDX) on 7-15-68. Two pulsing tests (C-006-86 and C-006-87) were run 6-28-68
and one test (C- -006- .88) was run 6-29-568 on the F-1 Bobtail Stand. This com-

NOTES 7-8-68 LUCAS

\\\\\§~‘p1etes the test program until 7-13-68 since S- IB-12 will occupy the block-
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_sheer size of the system (4600 data channels).

house during this period. ¥

2. AAP MDA BASELINE DECISIONS: Reference Notes 6-24-68.

ture of M- 050 is "Metabolic Costs of In-flight Tasks."

of: (a) Vetabcllc analyzer (CO3); (b) Bicycle Ergometer;

Harness Assembly (puls2, hecartrate, voltage measurements); (4) Work Task

Boards, and (e) Face mask and hose. The experiment will assess the pro-

cess of metabolism as a function of work in the environment of the Orbital
rkshop.\

3. ORBITAL WORKSEOP (OWS): The continuing Cluster power shortage and weight

" problems have led to continual studies of active thermal control concepts.

Pending a favorable answer lfxpncted) on 7-15-68 from McDonnell Douglas

Company relative to studies for increasing Airlock radiator size and heat

exchanger numbers, the system looks promising because of 1nsen51t1veness

to important parameters, power saving of 1 Kw, 31gn1f1cant welght reductions

and potential large dollar savings. v’

4, "B" STRUCTURE TEST (401) (UPPER PORTION OF LH9 TANK AND FORWARD INTERSTAGE):

On 7-3-68, the "B" structure test for ultimate max Q< loads was aborted

due to the inability to retain internal pressure in the forward skirt cavity

Pabove 3 psig (tast goal was 8.8 psig). In addition to the excessive skirt

i pressure leakage, one of the stringers adjacent to the access door was

indicating stress levels of approximately 90% of estimated capability.

Considering the interaction of body loads and internal pressure in the skirt

and the forward LH, tank, the maximum calculated safety factor achieved was

1.19 compared to a reﬂquad 1.30. Loads used for this test phase were based

1 i pre T~

Proper nomencla-
The hardware consists
(¢) Vest and

‘fon the specific AS-504 flight predicted environments which are less severe

than the loads used originally to design the lightweight S-II. A fix may

be required to assure safe completion of this test phase. Additional strain
gages will be installed around the access door prior to retest to closely
_honitor the stress distribution. Tentative planning (not including the fix)
is to initiate retesting 7-12-68

5 "A" STRUCTURE TEST (402) (LoX TANK AND LOWER PORTION OF LH, TANK):

(fﬂf’,//'The first test on the "A' gtructure was completed successfully on 7-5-68.

The test consisted of the pneumostatic test (35 psig in the LH, tank and 62
psig in the LOX tank) and an additional reverse bending test on the common
_bulkhead during pressure reduction. This test was scheduled to start 6-19-68
‘but continual problems with the data acquisition system prevented testing.

The problems resulted from a number of factors which were compounded by the
Exposure to weather, use of
new and untried equipment and development and de-bugging of the computer
programs also contributed to the delay. However, due to the complexity and
hazardous nature of this test program, a sophisticated data system is necess-
ary, A complate dye pena2trant inspection will be accomplished immediately
prior to testing with cryogens. .~


Ed Buckbee
Translations
B.L. Have we now made a hard proposal to develop the hardware for M-050 to Chuck Berry? B


Ed Buckbee
Translations
Eberhard R. This sounds disconcerting. Please look into it. B



NOTES 7/8/68 MAUS
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AAP INTERIM OPERATING PLAN ("MINI POP") - On May 31, Dr. Mueller
requested MSFC to prepare an Interim O perating Plan (known as "Mini POPY).
for Apollo Applications Program Requirements through November 1968. This
“"Mini POP" call is considered necessary for OMSF to develop a total
"baseline plan" of obligations “for FY-68 and FY-69 of $506.4M. Of this
amount Marshall's planned obligations through November 1968 are not to
exceed $146.9M and the guideline for December 1968 through June 1969 is
$100.0M. A Center review was held with Dr. Rees on July 5 and the plan
will be submitted to Headquarters on July 8,/

FISCAL YEAR 1969 AO & R&D SUPPORT CONTRACTORS OPERATING PLAN -
We have also been requested by Dr. Mueller to develop a reduced FY-69 AO
_Program Operating Plan. This plan is essentially based on Plan II-A of
recent Agency operating alternatives which requires a reductlon of $17.1M
at MSFC. Our plan, incorporating five detail analyses, is due at MSF on
Iuly s 1968. v

MANAGEMENT STUDIES:

NATIONAL ACADEMY OF SCIENCES - Dr. Robert Guest (Dartmouth
College) , who is conducting a study of NASA management of complex technologies,
_visited MSFC June 24-28 to begin his field research. This study is being
“conducted under the auspices of the National Academy of Sciences with
Dr. Leonard Sayles (Columbia University), as Project Director. Dr. Guest
is concentrating on the ATM project and will spend two additional weeks at
MSFC beginning July 8, 1968 "

SYRACUSE UNIVERSITY - Drs. Bernard Wood and Eugene Drucker, members
of an interdisciplinary research team from Syracuse University, visited MSFC
June 27-28. They are conducting research into the management of major NASA
,.programs under a NASA Headquarters grant recently approved by Mr. Webb.
They plan to concentrate on the Apollo Program. \ 7




NCTES 7/8/68 RICHARD

No submission this week.

L

Ly
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el gl NOTES 7-8-68 SPEER i
ey
1 9‘5(\— 1. Lunar Debris: Headquarters (Schneider) is formulating a lunar

ﬁﬁ Lu;\t{., =,debris policy for the Apollo Program. MSFC has been requested to

“ recommend positions relative to S-IVB/IU-Spacecraft recontact and
C”N'» 4’ > the control of lunar debris. MSC is also to recommend a position on
B@'.—;Ntﬁ»tuq control of lunar debris and address the associated lunar orbital pro-

L\ ! || blems. We are working this request with the Saturn V Program Office

4,%{(.&%«;; vyl

¢* ' and R&DO. |~

‘B 2. KSC ALSEP Ground Control Proposal: Reference your questions
to Notes 6-24-68 Speer, subject: ALSEP (copy attached). The two
MSFC computers that KSC utilized in their proposal are Univac 930's
of which MSF C presently has four. Two of these are Government
owned and the other two are leased. MSFC plans to return the leased
computers this Fall, The two Government owned 930's are now being
used by R-ASTR and R-P&VE. R-COMP reassigned these computers
as follows: one to R-TEST for ATM testing and one to R-ASTR for
optical systems design, |

3. AS-503 Laser Test: The laser precision optical tracking test is
now scheduled in conjunction with the AS-503 launch to evaluate a
_laser-telescope radar system. ™ This installation was d1sapproved for
prmr launches on the basis of fiot being mandatory. Installation of the
reflector mount on the LUT at the IU level has now been completed by
Ly KSC. A limited test was conducted during the AS-502 launch with the
reflector mounted on a nearby calibration pole instead of the LUT, and
data for determining launch vibration environment effects on the test

were obtained. Laser can potentially provide a very accurate trackmgrw

_ 8ystem during initial launch phase (for crew abort and range safety
aSpects) as well as AAP orbital use. e

4. HOSC Orblta.l Data: We were notified by MSC some time ago that

l there was a potential problem in the continued relay of realtime

: orbital launch vehicle data from the Mission Control Center to CIF,

: and HOSC. The problem arises on AS-504 and subsequent when two

\ separate remote site data lines are used for launch vehicle and space-

! ~ craft data, rather than one.line being shared as in the past. The

‘resultmg increase in the amount of realtime launch vehicle data creates

_a problem with the data formattmg system used in the MCC-CIF relay.
“The potential effect was that only about half of the launch vehitle data
_would reach CIF and the HOSC. We have now determined with KSC
“that the necessary decommutation will be provided at CIF and have.

requested MSC to continue transmitting the entire data stream to us, y

1")


Ed Buckbee
Translations
F.S. I wish they had one for Alabama highways!! B
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CSM 101 DELTA DESIGN CERTIFICATION REVIEW: Subject DCR will
be held on Wednesday, July 10, 1968, at MSC, MSFC's participation in
the DCR will be primarily two presentations to the DCR Board: Jim
Sterrett, R-P&VE-S, will give the presentation on the AS-205 Space
Vehicle Oscillation Study, and Dick Smith, R-SE, will give the presenta-
tion on AS-205 interlocks. A final dry run of the interlock presentation
will be at 11:00 AM, Tuesday, July 9, in the Saturn IB Control Room.
Bill Schneider, NASA Headquarte'rs,~ the Apollo 7 Mission Director,
“will sit in on this dry run.,"

NOTES 7/8/68 TEIR

S-IVB STAGE PROPELLANT UTILIZATION (P.U. SYSTEM): At this time

the S-IVB Stage P.U. System may present the major scheduling problem_

for SA-205 from the launch vehicle viewpoint, Following the AS-502 P. U.
robe Anomaly, both McDonnell - Douglas and the R&DO laboratories were

P
gjﬁ\glven the job of evaluat1ng the failures and developlng recommended actions.

Although MDC has recommended we fly the P, U. System closed loop, as we

/7/“‘“”"’3"“ | have in the past, I understand Astrionics recommendations will be to fly the
@s[\:yé{n i system gpen loop (which requlrdegwboth a hardware change and software
changes). The hardware change is relatively small and can be accommodated.
seck fae } he software change would require a change to the Flight Program sufficiently
C’M\y ”‘2}’ c‘arge to require a delivery of an updated program 1 to 2 weeks (based oz the
f?r' offer present schedule) after the final Flight Program Level I milestone delivery
ﬂd—incﬁﬂi/ date of 6 weeks prior to launch. _Flying the system open loop also has the
We've srenb disadvantage of reducing the flight performance reserve below the 3 sigma
Meregver; ~lervel somewhere in the 2.5 sigma range. The argument is that this changs=
W ll need Fe) will give us the greatest overall probability of accomplishing the mission
payioad with a satisfactory orbit. "‘We are having a meeting today at 10:00 AM with
;’:é\‘!?{é“‘”é the objective of making our program level disposition of this change. , —
{:hrn:k}%z S-1IB STAGE STORAGE ENCLOSURES: Technical Services Office has com-
R AR pleted fabrication of the storage enclosures, air conditioning ducts ard tem-
m‘J’”“;Y , | perature/humidity control panels ' for storage of S-1IB stages. The seventh

P /.a.n &t_

!.LZ&,
$iAve.
‘%:/{h\Al’ﬁ
o
back p
3

(last) enclosure air conditioning ducting and controls were shipped to CCSD/
MAF on July 1. The method of handling this type of work inhouse when
facilities are available and furnishing the finished product to the prime con-
tractor is considerably superior from both a schedule and dollar viewpoint
to contracting this type of work with the prime contractor. This has been
demonstrated by comparing the status of the S-IVB storage enclosure work
éontracted with MDC against the S-IB storage work by the Technical Services
ffice. The latter should be congratulated *S-IB-8 will be the first stage

o go into a,,n‘ng,rg_t_l_oia;T_E{chosure (about mid- July)
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Kerow copy For~ mbo,


Ed Buckbee
Translations
Walter Haeussermann We shouldn't seek the easy way out, after the money we've spent. Moreover, we'll need the payload only attainable with P.U. for the lunar Sat V missions anyway. Please lay on a positive plan to get the P.U. back on stream. This has a higher priority than all AAP projects. [205 may be an acceptable exception] B


Ed Buckbee
Translations
Bill Teir Xerox copy for info.
[re S-IVB stage propellant utilization [PU] system]


Ed Buckbee
Translations
B.T. Please prepare suitable letter for my signature. B
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NOTES 7/15/68 MAUS ;P)-z//?
vl;'}qu

ADMINISTRATIVE OPERATIONS SUPPLEMENTAL POP 68-2 - The Administrative
Operations Supplemental POP 68-2 was reviewed with Mr. Gorman on July 12
and forwarded to Headquarters. The submission reflects our plans within a
$108, 600,000 ceiling for FY-69, and the 5981 Civil Service personnel ceiling
established in Dr. Mueller's teletype, dated June 28, 1968.

A comparison of our original POP 68-2 requirements to POP 68-2 supplemental

is shown below: ($ In Thousands)
ORIGINAL
POP 68-2 A POP 68-2
FUND SOURCE REQUIREMENTS _ SUPPLEMENTAL
Personal Services (F/S-1) 88,120 3,061 85,059
Travel (F/S-2) 2,973 773 2,200 Hase, <
Operation of Installation (F/S-3) 28,178 (6 837 D o A /» | ’W“
TOTAL 119,271 10,671 1= 108,60 L 2t

\MO,»/ C Sunsys
a ey df—"r
ATTRITION TAX - At Mr. Gorman's request, we are checking into possible 7o y y :,',

approaches which the Center might take in coping with the 1 out of 4 ;‘7;;7:;"‘ e

replacement formula to achieve a Center ceiling reduction of 459 spaces. ""'—"»{H‘ egp—
b e nl
2IRLr s

In order to reduce by that number and apply the 1 for 4 formula, the Center _l_t'____r_

must attrit 612 people. This permits outside replacement of only 153. Based »e v
upon attrition history, we can reasonably expect approximately 50% or 300
_of our total attrition to occur in the clerical skill, This indicates that most
“of our replacement capability of 153 will be expended in hiring replacements

, for half of our clerical losses. It becomes evident then that other vacancies
“will have to be filled from within. Once that is recognized there then arises
a need for some method to assure that internal reas signments which do occur
mvolVe the movement of personnel from less to more essential functlons of
_the Center rather than in the opposite. dlrectlon */ This problem was presented
to the Salary ‘and Wage Committee on July 12 where it was determined that a
method of ranking Center functions in terms of essentiality is needed We
are pursumgthe development of suc'l_r_a\ method \(wl’uch w1ll be lmplemented
as soon as possible

»"{ 2
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r ‘ W sy, CE/VR oF oL, 7073
S-1I-5 - on 7/11/68, while fuel ducts were pressurized to 30 psi, a power
y  failure in the S-II comﬁl@x ocefirred when lightning struck the sub- station
3 power line. The emergency hattery power source failed to energize because

the transfer switch \Q@_Méfmenance mode. With no power, the
recuculatlon valves opened allowing the LH, pumps to be spun backwards; .

(A'e’ After runmng spec1a1 tests, it has been determined that the LH; pumps must
be replaced. No impact is expected 00 static firing, which is still scheduled for

7/23/68.

B =
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S-I1I-6 - Stage contractor's local schedule still calls for cryogenic proof pressure
test on 8/22/68, but it is anticipated that this date may be changed to 9/4/68 based
on current scheduling activities being conducted by the stage contractor and the
MSFC Stage Office.

2,
b Gop

we—

-IC-6 - POGO-modified LOX prevalves have been installed. However, it was
\ necessary to replace a seal on the LOX prevalve for Engine No. 5 because of

g\ akage, and this caused the propellant load test to be rescheduled from 7/12/68
o7/16/68. .\~

Protest of Award of GE Subcontract - A formal protest has been filed by Allied-
Webb as a result of the award by General Electric of Subcontract 081-4-74223 for
Installation, Repair, and Alterations at MTF to Management Services, Incorporated.
The General Accounting Office, upon being furnished a copy of the protest by
Allied-Webb, requested of NASA Headquarters a complete report and file on the
award. NASA Headquarters requested of MSFC a fully documented report by
7/19/68 for use as a basis for a response to General Accounting Office. This
report is being prepared at MTF for forwarding this week.

Labor Relations - Approximately 30 members of various Craft Unions employed

by Management Services, Inc., left the1r jobs about 10:00 a.m., 7/10/68, in

protest of the handling and warehousmg of construction materials and supplies

_by General Electric and a change in the level of servicing of equipment assigned

to this subcontractor as a result of the assumption by General Services Administration
of a portion of the motor pool at MTF. All employees involved in the work stoppage
had returned to their jobs this morning , and there was no significant impact on

MTF operations or schedules., —

Public Affairs - During the first half of this year, there has been an increase of
6,000 visitors over the corresponding period last year. The number of foreign
visitors increased from 246 during the first half of last year to 719 during the first
half of this year. e



Ed Buckbee
Translations
Jack B. This incident indicates that the procedures at the SII complex need some tightening. Please set up a suitable review with GE/NR et al. B



Ed Buckbee
Translations
[We may have lost an engine! Was just plain luck that we didn't!]


NOTES 7/15/%8 BELEW 57//4?
7rNS
COMMONALTY OF THE LM-A AND A LUNAR MODULE CARRIER
FOR LUNAR MISSIONS: John Hodge, who is heading up MSC's Advance
Lunar Exploration Off1ce_,“i)§111 be at MSFC on July 17, to discuss the
follow-on lunar effort on rolling vehicles and carriers with Fran'
Williams and others. One area which will be covered is the commonalty
between the LM-A modifications for the ATM mission and an unmanned
LM ascent stage to carry lunar surface payloads. We will brief Frank
"Williams' office on LM-A to help further define minimum modifications
to the Apollo LM\ for follow-on lunar surface activities.\”
CONTROL MOMENT GYROS (CMG's) VERSUS BIPROPELIANT SYS-
TEM FOR SATURN I WCRKSHOP: As a result of some questions by
Dr. Mueller, Mr. Disher asked Bellcomim to reevaluate the feasibility
of CMG's as opposed to a biprowvellant contfols's"')'r'sten for the Wor'tshon
_mission. This same question was as'-es of MS%™ ~ by Thuck Mathews
in 1967. Bellcomm was contacted and requested to discuss their most
recent analysis of the subject prior to getting back with Dr. Mueller.
George Anderson and one of his associates visited MSFC on July 12, to
discuss this matter. Bellcomm stated they did not plan to conduct
_another analysis but will reconstruct the circumstances which lead to
"Mathews asking the question initially (addition of AAP-3A into the pro-
"gram) and use MSFC's weight, power, and complexity tradeoff which
was developed earlier. We reviewed these factors on July 12 and con-
cluded that the earlier decision to proceed with a blpropellant system
was still a vahd one.\
AAP BASELINE CONFIGURATION REVIEW: The AAP Baseline Con-
figuration Review is scheduled for July 23-24 here at MSFC. V™
ATM NEUTRAL BUOYANCY (NR) TESTING: The Neutral Puoyancy
test article is now scheduled for completion Senten.ber 1, 1965. ME
‘Lab is looking at the possibility of completing the article by A ugust 154
1968. This article will have only the modifications necessary to
perform the translation studies. Work station modifications would
not be made until translation testing is complete. \,/
LM/ATM INDEXING: During the last EVA task team meeting, MSC
indicated that they would recommend baselining ATM primary EVA .
_through the LM front hatch and requested that MSF C study the possi-
bfflEy of indexing the LM so that the LM end work-station is within_
_45° of the LM hatch. This could be accomplished by rotating the LM
or by relocating the work-station 90° or 180°. A study is being made
“to determine the most feasible way to accomplish this.




NOTES 7-15-68 BROWN *B?//?
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GENERAL As a result of the J-2 ASI fuel line failures on AS-502, we
are involved in an intensive evaluation of all fluid lines on the engines.
R&DO, in conjunction with MSFC prime contractors, has established ~
criteria for revalidation of Saturn systems flex lines. These criteria
applied to the engines result in the requirement to reverify by testing
one H-1 line, 21 F-1 lines and 16 J-2 lines in support of AS-205 and

‘AS-503.
v

In the H-1 only the fuel bootstrap line requires flow testing at this time.
The flow tests will be initiated and completed next week. The tests
will be conducted at resonant flow conditions at 10 percent above and
below the 3 sigma flow rates. The analysis of five other lines for pos-
sible flow testing will be completed by August 14. |~

The verification testing will include vacuum flow as applicable, ther-
mal shock, flexure, vibration and proof pressure tests. In addition
there are eight flexible lines on the J-2 engine that require formal,
qualification. Rocketdyne has been directed to expend maximum effort
to perform qualification and reverify at least one sample of lines prior
to the AS-205 flight and to compiete the second set of reverification
lines prior to the AS5-503 flight. The revalidation of lines which are a
constraint on 205 and 503 can be accomplished prior to the current
launch dates, but in the case of four of the J-2 lines the work extends
to mid-September. We are attempting to better this schedul’e\/b/utt not
much improvement is anticipated. - -

All applicable flexible lines on the F-1 engine have been assessed us-
ing the criteria developed as a result of the J-2 ASI line problem. Ten
configuration lines have been identified with a combination of vendors
totaling 21 bellows. Nineteen lines will be tested incorporating the 21
bellows and 10 configuration lines. Seventeen lines will be ilow tested
at resonant frequencies only. Two lines of the same configuration will
be completely qualification tested. Vit

In total we will reverify by testing more than 50 flex lines.,”

J-2 ENGINE During a routine leak check on engine J-2033 installed in
AS-205 the gas generator fuel valve leaked beyond specification limits.
The valve was removed and returned to Rocketdyne. The reworked
valve is scheduled to be returned to KSC for installation July 17, 1968,
No schedule impact is anticipated. \/
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A review was held at Michoud AséggéﬁgéF%cility on July 10, 1968, of
the Saturn Vehicle Manufacturing Consolidation Study. This is in
support of the Launch Vehicle Studies requested by Milton Rosen. The
meeting was chaired by Dr. R&dolph and included a NASA Headquarters
(Mr. C. T. Newman), and‘KSC (Mr., Siepert) representative, In addition
to Mr, Newﬁy and General O'Connor, laboratory, staff and program office

personnel from MSFC were in attendance.\/’f
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No submission this week.
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1. AAP Plurme Impingement Contamlnatlcn Testing: A preliminary proposal
for testing to determine surface contamination of the AAP cluster resulting
from plume impingement has been presented to the Materials and the
PropulSLOn Divisions of P&VE by our Aerophysics Division. This plan,
developed in response to a request from P&VE, integrates the Air Force MOL
contamination snd the MSFC AAP contamination testing and provides for a
‘possible integretion of AAP contamination testing for MSC. The series of
tests, which would cost approximately $700,000, would be done et the AEDC
facilities in Tullshoma between now and next July. P&VE is presently re-
viewing our proposed vlan and investigating the possibility of funding the
testing. Our Aerophysics Division is continuing to investigate the testing

plens,

2. Vorld Vide Cloud Cover Studv: Revresentatives of Manned Spacecraft
Center plan to use results of our world wide cloud cover study to deter-
mine landmark sighting probabilities for mission AS-205. Ve have received
an urgent request from NMSC for severel copies of the final report which is
Presently being printed for distribution as a ITASA Contractor Peport.i;—

3. Reduction in S-IC-3 Cutoff Acceleration: MSFC was requested by
Mr. Low, }SC on July 6, 19€8, to cutoff the S-IC center engire early on
AS-503 and subsequent Saturn V flights in order to reduce the "g" loads at

E&\

\Sﬁuu,ir ’ end of boost to a three sigma value of L. O, This will prevent the need for
En s k a2 structural beef-up and ground retest by 1SC. At the request of Mr. Janes,
Z’}ﬂf’ this change was analyzed by R&DC for 503 and the decision was made to

&y 10

| implement on 503 a center engine cutoff at T, + 125.2 (10 seconds earlier)
veplewe,- | and proceed with software changes immedietely. This will cause the S-IC
!CacLuitEO burn 2 to 3 seconds longer and shift orbital insertion 1 to 2 seconds

| later. There will be a decreese in amount of propellants for the dump

enxﬁCJ— ,experlrent from 7000 to 5500 pounds. Preliminary results indicate an o

bl ngpggggpate payload loss of 500 pounds, however, we are not payload critical
: \on 503. An assessment is being Tade. of the peyload loss which will result

e“%‘“f - { from implementing this requirement to guarantee a flrst stage acceleration

GJ»-## s \below L.0 g's on. AS-505 and 506.

B

L, The 19th Congress of I.A.F: A paper by Mr. Hugo Ingram of our
Astrodynamics and Guidence Theory Division, has been accepted for presentaticn
_at the 19th Congress of the International Astronautlcal Federation, The
Congress will be held in New York on October 13 - 19, 1968. The topic to be
presented by Mr. Ingram is entitled, "Optimal Guidance with Transition
Partial Derivative Natrices."b///'



Ed Buckbee
Translations
E.G. Is there no base heating problem associated with this earlier center engine cut-off? B
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J-2 ENGINE-TO-STAGE ATTACH BOLTS: With regard to Dr. Lucas'
note of 6-17-68 (copy attached) on J-2 engine-to-stage attach
bolts, the following is the status. The MDC engine installa-
tion drawing shows that lubrication is required. _An improper
_torque value was specified, this has now been corrected and
the proper value incorporated into the MDC drawing. We have
verified that all stage contractors and/or Government Agencies

. g A o T T A S

_have mandatorywlnspectlo:yiiiggs for_ lubrlcatlon and _torquing

T MG T AL e e | 1 AR A A T e SRR T ap i ey
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SWING ARM MODIFICATION: This Laboratory will provide facilities
_to Boeing for swing arm modification. Boeing facility require-
ments and swing arm modification schedules presently conflict
with the MDA checkout facility requirements and schedule; how-
ever, we are working with Boeing to arrive at a mutually accept~
able method of accommodating both requirements.




NOTES '6-17-68 LUCAS ‘2E3;7$5~

1. POGO MANAGEMENT REVIEW: POGO Management Review is scheduled on 6-18-68
< using the Boeing TIE network facilities. A dry run of MSFC's portion of
the presentation will be conducted this afternoon, building 4610, room
5045. Final coordination of the POGO test schedule and events logic
\ diagram has been completed between MSFC and MSC. The schedule and event

).p* logic diagram will be maintained at both Centers and Headquarters by the
V;}' Boeing TiIF organization, Lack of test data for the 8-8-68 DCR continues
(X0 to be a schedule problem. Discussions with Headquarters have not relieved
this schedule incompatibility. A preliminary POGO analysis of the AS-205
~. has been completed with updated POGO model including damping from dynamic
test results. Results show the vehicle to be.very stable in. first. modg
221 with second mode showing marginal stabllity during the last _second of firsg
,;1\: stage flight. \—
jUQG, - 2, J-2 ENGINE-TO-STAGE ATTACH BOLTS: One of the six englne attach bolts
a;r' . on stage S-IVB-506 was found to have a thread failure; MDC conducted tests
J ’and analyses to determine the cause of the failure. The results shcw that
g'au v || the bolt threads yield due to an excessive torque, (Specification based
e o teyien ]| on dEZ,B?l£§ and bolts were installed with lubrication,) MLC assumes bolts
g Yhe on“gil stages yielded. These bolts will Be Yeplaced with lower torque
AT b  requirements at the time the redesigned ASI fuel lines are installed. "

3?Fec; ol 3., TIU CRACKED SLEEVE: A cracked 7075-T6 sleeve was found in a component
removed from IU 501 for some other purpose, The sleeve was procured

from Teledyne under a specification requirement for 7075-T73, however, the
sleeve was not in this temper. We are informed that this sleeve was one
(dfv Ve ‘of approximately 50 purchased by IBM from a production lot of approximately

?Uu\fu-ﬂ 1700. Of the 50 sleeves, 25 were shipped to KSC as spares., R-QUAL is
J presently checking where these are.\.-

s 4. ORBITAL WORKSHOP (OWS) SOLAR ARRAYS: At the direction of I-S/AA, we
M”! have initiated a feasibi%ity study ta increase the size of the Solar Arrays
dCﬁ'& from the present 1200 ft° to 1600 ft"~ area. "~ A minimum weight “approach™{s
a ‘“‘gi to be followed, which excludes the use of the present ATM modules. Each

W spees wing will carry 14 panels instead of the present 10 panels. We are trying

P b to incorporate this increase without changing the beam fairing. The base-

&u.d "f line solar array development will probably slip as a result of the require-
c’aqu ment to look at an entirely new system. Unfortunately, the whole matter

b He !of AAP's actual power requirements is still in a state of flux.

gires 5. AS-205 PULL TEST: The AS-205 pull test was completed on 6-10-68.
Saryri A quick look at the data indicates that load distribution for the center

)(g?fﬂ“" LOX tank and the outer LOX tanks differ by approximately 40% from AS-204,
¢ ac¢£ro”’ This difference is partially explainable by modifications to the S- IB for-
? Q‘“g ward skirt and a slightly different direction of pull, A complete assess-
E ment will be made upon receipt of the data tape from KSC, \~
VHQJ g 6. S-IVB/IB RETROMOTOR IGNITERS: The motors presently planned for use
@ﬁ%t"al on SA-ZOS have igniters that will have exceeded the two-year shelf life
limitation. Thiokol has agrced to submit justification to support a

recommendation that tle igniter shelf life be extended to three years,

.}; We will review with MDC on 6-18-68., -
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NOTES 7/15/68 HAEUSSERMANN
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.1, ATM Facilities, NASA ileadquarters has been holding un the authorlzatlog

for the AT clcan rodoms in the ME and QUAL Laboratorics and the Astrionics
“Lahoratory facility modifications for the effortq related to the Goddard
X-ray tclescope and the fine sun scnsor. ‘Headquarters has requested an
“impact study based on project approval by September 1, 1968 for the ML
Laboratory facility. One present assessment is that the schedules will slip
and we will try to resolve these problem areas with I0 and lleadquarters., "

2, Attitude Control of the S-IVB Workshop. The question of the possible

use or control moment gyros rather than an auxiliary propulsion system (APS)

~ for attitude control of the S-IVB workshop has been repeatedly raised from

| NASA “CdquﬂrtC he most recent assq:sment_of the matter was presented
,'ta Dr. Mueller at MSIL on February 23, 1968 and to Mr. Mathews in Washington
on Februaxy 27, 1968, Subsequent to the presentations, MSFC was given
authorization to proceed with the develonment of the APS system, As a result,

| the CMG approach._has been dropped from further consideration. Within the past

| two weeks, Dr, Mucller has again asked why CMG's are not being utilized,

/ Bellcomm has been assigned the task of preparing another presentation to

| again answer the question. Mr. Anderson and Mr. Kranton of Bellcomm visited

| MSFC on July 12, 1968 to discuss the matter. The considerations are still

the same as they have been in each of the previous assessments. The worksiop

| | attitude control problem docs not justify the complexity of a control moment

‘ gvio system., In uddlulon, the CMG systen must be supplemented by a

b?-nroprTiﬁt or cold gas propulsion system for stabilization during docking.

incorporation of a cold gas system introduces a significant weight '

alty while the use of CMG's plus a bi-propellant APS system shows a

nificant cost disadvantage and adds complexity to the total system.

e
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, Professor Letov's request to be permitted to participate on this year's
; A 21 it s e s L,
ATAA Guidance and Control Conference has been disanproved by the State
)epartment, Reasons given don't look to me to be the real ones. S
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Ed Buckbee
Translations
URGENT W.H. Since GEM has raised the same question with me again after days ago, I'd like to have a 1-hr briefing on all aspects of this question. Please arrange thru Jim Shepherd. B
[re use of control moment gyros rather than auxiliary propulsion system]
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~§=11 STRUCTURAL TEST PROGRAM The S-I1 (V7-21) Stage Structural Test,
Phase |IB, is scheduled to begin at 9 a.m. July 15, 1968.,7

F-1 TURBOPUMP -POGO We plan to resume POGO testing at the F-1 Turbo-
pump Facility on July 16. Testing should continue through August on the
test program which we received from PE&VE last week. Turbopump testing
has been inactive since June 29, to allow P&VE time to review the test
data and to keep from interfering with the static tests on S-1B-12. | —

ARM 9 TESTING Test activities were @ minimum this past week as most of
the time was taken by Boeing installing modifications in the control
console. System testing started yesterday. KSC personnel (Middleton
and Buchanan) are expected tomorrow to discuss deliveries of other Arm 9
hardware to KSC (9 - Flow 1 and 9 - Flow 2 - Arm presently in test is

9 - Flow 3). As of now, we are not on_the Critical Path. ,—

S-1VB-506 (SACTO) The planned propellant loading of S-1VB-506 was con-
ducted on July 11, 1968. The test was terminated prior to completing

the sequence, however, the loading will not be repeated since the majority
of the objectives were completed and the cause of abort has been deter-

\\\\;\\\\l mined and fixed. The firing is still scheduled for July 17, 1968. '~

S-11-505 (MTF) Firing Readiness Review is scheduled July 15, 1968, at
MTF. The acceptance firing is now scheduled for July 23. AIll 10 LH

ﬂkﬂ4£r Jox recirculation valves have been removed and returned to Seal Beach
See also for inspection due to QUAL test failure. Replacement valves are being

wﬂ Rma&a installed.»/f
b Rald's

NeTES
7/15/4¢€

Pease o
[’s& 2wy
Gl o -1B (MSFC) Test SA-55 was conducted on stage S-iB-12 on July 10, 1968.
t‘ﬁ& ‘ he test was terminated after 35 seconds, upon completion of scheduled
i%af’T3V4@J duration. The test was successful and all stage systems functioned
\:EB ngrmally. Test SA-56 is scheduled for July 25, 1968. /"

F-1 ENGINE Tests FW-091 through FW-095 were conducted_on the West Area
F-1 Test Stand on July 11 and 12, 1968, with F-1 engine S/N F-2009-1.
Primary test objective was to evaluate the lox prevalve accumulator POGO

fix utilizing the lox interconnect pulsing system. Data from these tests
are being evaluated.

MOBILITY TEST ARTICLE Preparations were made to start the road tests.
These tests are scheduled to begin the week of July 15, 1968, if weather

permits. The purpose of the MTA is to develop design data for the Lunar
Surface Survey Module (LSSM).\///



Ed Buckbee
Translations
K.H. Please see also my remarks to Balch's NOTES 7/15/68. Please be helpful in setting up that review. B
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NOTES 7-15-68 HOELZER
Y7 974

NEGATIVE REPORT.
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NOTES 7}5 68 JAMES ~B7/,g

1. POGO: The full POGO Working Group met at MSFC Wednesday
and Thursday, Jug;e 10 and 11. A review of all the data indicates that
the LOX pre-vmuator method of dampening appears to be
the better method of eliminating POGO from the Saturn V vehicle. A
presentation on the findings will be given to General Phillips, MSC,
and KSC on Monday, July 15, via Boeing TELECON (Boeing Research

Park). We expect to receive a firm go-ahead fro General Phillips

o

at the end of the TELECON ‘:5‘4‘ CPhakid 95 @eg FL Loy @M= Vaurt Qcecmute
M? Jes o ot KSC - TA O?Ia'f-lrn» WA Lt FaTTd s L6 -6 0t mMTF & deandy QugtiaT gl %,

The dehvery date for the IU stage, which will be used in the short stack

structural testing, has been changed from 14 July to 4 August; however, ﬁ

This requires an immediate 1nvest1gat1on of what is avallable and what
_has to be manufactured for that purpose., ~

2. ASI Lines: The S-II battleship was successfully fired for 93 and 344
-second durations on July 9 and 10 respectlvely Both tesis were termi-
nated by LOX depletlon as programmed. Quick-look data indicates the

_ASI lines and redesigned LOX sump screen are performmg as desired. /

3. Saturn V Filter and Contamination Investigation: Some time ago we
initiated a study with the laboratories to determine if additional fluid
filters were needed in the GSE or on the vehicle to prevent contamination.
The laboratories' review indicates thefilterscurrently in the system are
_quite adequaie for the task. The main problérri found with contamination
is one of human error in allowing contamination to be introduced into the
system through open lines. o

4. Retest of IU-504 Stage: As we mentioned in our notes a couple of
weeks ago, MSF has approved a delay in shipment dates for the AS-504
stages, and we were taking advantage of this to incorporate all modifica-
_tions and retesting practical prior to shipment. We have met with IBM '
" and have worked out a method whereby all currently identified modificas
_tions on the IU-504 stage will be installed at Huntsville and all necessary

retestmg and verification accompllshed prior to the shxpment date.

5. Failure of S-II Stage Lightweight Structural Test Article (''B'' Structure):
A failure occurred on July 12 in the forward skirt of the S-1II lightweight
test artlcle at Santa Susana. The sklrt falled at maximum Q alpha loads
Wlth ‘the tank at ultimate pressure “and the internal skirt pressure ai 7.8
psxd compared to the maximum planned pressure of 8. 8 psid. The failure
occurred longitudinally and damaged the forward skirt and SIVB aftinter-
_stage. The LH2 tank did not rupture. Investxga.tlon is underway to , deter-
mine the cause of failure, its implications and the possibility of repairing

the structure to continue with the remaining ultimate test conditions. /



Ed Buckbee
Translations
? B [questioning if date June 10 and 11 shouldn't be July 10 and 11 for POGO Working Group]


Ed Buckbee
Translations
Gen. Phillips has approved the LOX pre-valve accumulator method. 104s are at KSC. The system will be tested on S IC-6 at MTF in early August. JTS 7/17
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MSF - Supporting Development Program Quarterly Review - MSFC hosted
the July Quarterly Review of the MSF - Supporting Development Program
on July 9-10. Mr, Doug Lord and Dr. Eldon Hall of the MSF Advanced

Manned Missions Program Office along with others from NASA
Headquarters, MSC and KSC were in attendance. An executive session was

held on July 9, with key Headquarters' and MSF Center personnel directly
involved with Supporting Development to discuss management aspects of
the program. The activities for July 10 consisted of visits to ME, QUAL,
TEST, and P&VE Laboratories, where the visitors were briefed by the
labs on several of their on-going Supporting Development projects. These
_presentations were very well made and most aptly illuminated MSFC's ;
activities and capabilities in supporting research and development V’”

Advanced Manned Mission Funding - The Center was advised by TWX on
3 »J Friday (11 July) that a decision had been reached to reduce the Supporting

Development Program (904 905 908) FY '69 fundmg level from $32M_ to_,

m $18. 2M total.” _This results in a reduction of the Program from $13. 5M to

B $7. 5M. We, are reworking the program to conform with this new guideline.
éf“t{”‘ The reduced funding level w111 ser1oulecurta11 and/or _eliminate much of
¢ hn.eﬂ:x,«c,'» the work planned to obtain an apphed research start on proposed future i
aid ! _space station subsystems like the nuclear power systems, integrated
-r‘taﬁd’us thermal control systems, and integrated data management systems and
é» “*‘4_ techniques. It will probably seriously reduce the effort on the J2 s1mp11- ‘
“M o | | fied fied engine. .

\B Manu_facturmg In Orbit - In collaboration with ME, we are continuirg to

\ ,.,,_lexplore interests and ideas of other groups relative to this subject.
During the week of July 8, two briefings were held:

e

- GD/C has investigated the composition of such a program and has
submitted an unsolicited proposal., Conclusion: Their appro'a.ch is
broad in scope and too ambitious to consider in total. Some
“segments of the proposed efforts could be a part of the !"specific

7‘ *}{dé Wik~ process experiments'' approach you outlined in our meeting with

J e you in April.

LV Sd ™

Lﬁ:ﬂ‘tj.‘ - - Battelle representatives presented their views on space processes

Y c’ for r crystal/whisker growth.ﬂ Conclus1on Battelle is interested in

y
? ‘)U‘Q’w‘"ﬂ* As groups are contacted, the ME/EO team briefs them on the content and
i thS status of the MSFC program for the purpose of stimulating interest and
’ ljas familiarization so that they can respond effectively to an RFP whenever
: ol one is released. Considerable interest has been shown by those contacted

( and the interest of each group has mcrea.sed noticeably during recent weeks.”
im e ¢5¢ v

b0 Hivenschers
\( : " (" \,f"&/‘\
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Ed Buckbee
Translations
B.J. Request briefing on impact and reasons behind this cut. B


Ed Buckbee
Translations
Let's pursue this with vigor. There's plenty of potential in this. I was quite impressed by Wuenscher's presentation to PSAC. B
[re manufacturing in orbit]



NOTES 7-15-68 KUERS \.B?/P
7o /

1. Visit from Purdue University, Lafayette, Indiana: Dr. M. Barash,
Associate Professor of Industrial Engineering at Purdue University,
visited us for informal discussions and exchange of experience on
manufacturi ng technology developments. He was looking for support
for a study of adaptive controls of machmmg processes whereby
sensors would currently measure the workpiece and feed this data
back to the controll er of the machine tool. Slnce we have no

spe01 fic need in our programs for such techmque, we could not give
him contr actual support for his endeavor. However, we had very
pleasant and fruitful discussions on many manufacturing technology
subjects, including manufacturing processes in space under zero "g"
environment. Dr. Barash is seeking to obtain a research grant from
NASA for Purdue University for manufactur ing technology studies. /

2. _Contingency Payload for SA-503 (BP-30): Delivery of the

first bul khead for new ballast containers suffeled a delay of another
_week because of a damaged spinning mandrel at our supplier. We
will apply our best efforts, shift work, and overtime to minimize
schedule impact on completion of the BP-30 payload. v

3. S-I1 Manufacturing Problems:

a. _Rewelding of cylinder #6 to LH2 bulkhead for S-II1-10.
which had been cut off because of excessive porosity and offset has

“been accomphshed successfully at Seal Beach._ -

: b. Some insulation foam blocks on the bolting ring and cylinder
#1 of S-1I-4 and S-II-5 have debonded and corrosion has been detected
on the metal surface of the debond areas. We are reviewing the bonding
procedures in detail used by NAR for these stages in preparation for
a meeting this week on this subject at Seal Beach.‘;/"'

c. _.A skin panel for cylinder #6 for S-II-12 has been scrapped
at the L.A. Division because a wrong tape was by error used 1n the
skin milling machine., —~ i

[
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1. S-IT "B" STRUCTURE TEST (401) (UPPER PORTION OF LH» TANK & FORWARD

INTERSTAGE: The forward skirt of the structural test item failed during

-an ultimate test of the max q @& flight condition being attempted at Santa

Susanna, California, on 7-12-68. This was the first of three required
ultimate test conditions. This test was aborted orn 7~5-68 becauze of
the inability to maintain pressure in the skirt area due to excessive
leakage and because of high strain reading on the stringers adjacent to
the access door. Body lecads (i.e. longitudinal load, moment and shear)
were applied in magnitudes to simulate the predicted A3-504 loads. (Note:
These loads are lcwer than the S-II-4 = g-I1~10 design lcads.) The LHZ
tank was filled with liquid hydrogen. The forward skirt and the conlca*
8-IVB adepter are a total loss, but it appears that the LH, tank pa*t"on
of the structure is undamaged. Chuck Crockett and Jim Lewis of the
Structures Division monitored the testing and are participating in fail
assessments at Santa Susanna and Seal Beach. Rick Davis of the Matearia
Division left yesterday to participaie in the failure assessments, The
Jdmpact on the test program i3 unknown at present., V7
2. MDA DESICYN CHANGES: In our notes of 6-24-68 we reported that we had
received an I0 go-ahead for the dock;ng probe installation into Port 1 of
the M2A. To 1nsta-1 the probe in orbit requires a pressure cover over the
Port which bulges out sufficient o allww shiri sleeve probe instailazion.
This could be a bonnet type cover if sufficisnt clearance within the pay-
load shroud is available or an izvertzd soft cover, which will bulge cut
at pressurization of the MDA. We have received I0 go-ghead to az3ume the
AS-203 tjype payiocad shroud and we are basing ~ur design on this, ev
though headquarters has not bacelinad yet., The efforts
obtain a decis sion on the payload snroud 201ng o= for more tha=
year, - I
3”‘“SLATIC T2ST OF S-IB-12 IS STCCISSFUL: The short duration test of stage
S-1B-12 was conducted on 7-10-68. Review of records indicates no engine
‘problems. Bellows type 10X pump seals were installed on all eight engines
for the test and will remain installed for the long duration test, afcer
which the seal nose condition will be investigated. _The type of 10X <ea1
temperature sensing system which is plianned for AS- 205 ;aunch was installed
for this test and performed satisfactorily. .~ ' Wi
4. ASTRONAUT TEST SUBJECT PARTICIPATION It MDA NEITTRAL BUCYANCY FIMUZATIOR:
On 7-5-68, Astronaut Paul Weitz served as a :2st subject in the neutral
buoyancy developmental simuiaticn of the MCA irnternal mobility aid coucepts,
In this simulation to select the preferred MDA interral foot restrain:
_device from four possibilities, the astrornaut's evaluation confirmed wu?
.Previous conclusion. This initial part icipation'by an astronaut as a test
subject following our detailed Simulaticn Test Procadure (STP) provided
the first opportunity to compare MSFC t23: subject performance with that
of an astronaut, since previous astrorpaut participation in reutral buoyancy
was for demonstration and familiarization. - This confirmation increases
our confidence in the validity of our s'mu;a ien tesi procedures and
“evaluation technigues.\” ' s e :
5. NUCLFAR VIBRO-ACOUSTIC STRUCTURAL PROBLEM3: Space Nuclear Propuisicn
Office, Cleveland, has requested our support in solving potential vibro-
acoustic structural problems resulting from operazions of Engine Test Szand-i
and the '"technology engine.,'" We did similar engineering analysis for the
recent Pheobus 2A engine firing under Loz Alamcs Scientific Laboratories
cognizance. Due to our recent drastic manpower cuis we can no longer
_support most of the necessary effort. We will try Lo establish aco~::;c
design criteria and will be ava11able for cocsultation only »//
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Ed Buckbee
Translations
Lee Belew What in the world is holding this up?? B
[decision on payload shroud




NOTES 7-15-68 MURPHY Zg
/1956 ‘ 7/1%
1. Safety Assignment: I am now devoting full tlme to the safety
-activities. e o

———

e ————

2. Svstem Safety Analysis for AS-503: A meeting was held at NASA
Headquarters on Thursday, July 11, 1968, with representatives from
the three Centers, to discuss a systems safety analysis for the AS-5J3
Mission whlch is ‘being directed by Gen. Phllllps The purpose of the
analy51s is to:

a. Provide systematic identification of:

- Hazards that could lead to loss or injury to the AS-503
_Mission crew; and

- Actlons taken to eliminate or reduce those hazards to an
acceptable level.

b. Provide the Apollo Program Director with visibility and accept-

_ability of the risks/hazards, and the actions taken or recommended to
ehmmate or reduce unacceptable risks/hazards.

c. To provide a system safety analysis baseline for subsequent
missions.,

The study limits identified for this analysis by the respective Centers
are as follows:

KSC - Crew pad ingress to tower clear (crew includes all pre-
planned personnel access to pad after cryoyenic loading). .

MSFC - From S-IC lift-off signal to S-IVB IU seoaratlon (due to
launch vehlcle failure only).

MSC - Crew spacecraft ingress to recovery.

The activities are scheduled to be in two phases. Pnase I is to be

completed for review with Gen. Phillips by m1d Septembar with a com-
_pletion date for the Center of Augist 30, 1968. The Phase I effort will

give an opportunity for reviewing the accomphshments prior to goiny into
a_}lhase IT effort which is supposed to be completed by November 15, 1968. \/
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NOTES 7/15/68 RICHARD
Uit

No submission this week.



NOTES 7/15/68 SPEER 5 72/#
‘7/)7Cﬁb
1. Apollo 6 ALOTS Engineering Film: MSC (Dr. Gilruth) has
expressed concern about the manner in which ALOTS (Apollo Light
Optical Tracking System) ongmaI film was being handled and con-
trolled, thus allowing poss1b1e _degra.datmn of this extremely valuable

‘an{lg(ix;gkeplaceable data/ This Center, as the prmmpal user of
engineering film, utilizes original film instead of copies for engineer-
ing analyses to effect cost savings. Based on our experience with
this film on AS-502, it is considered necessary to improve our pro-,
cedures and controls in handhng certain classes of Apollo engineering
film We are taking action to prepare and coordinate an MSFC~
Management Instruction to encompass: restricted utilization of
selected original film for analysis; fllm accountabﬂny and custodlan-
sh1P, markmg and notations on engineering film; and packaging and

i it Y

shipping procedures, |~

2. AS-205 Flight Rules: The MSEFC Flight Mission Rules inputs

were jointly reviewed with the IB Program Office. The only signifi-
cant open items are concerned with marginal engine start and running
.conditions which are being analyzed by P& VE and will be submitted to
the Crew Safety Panel for approval. We expect no problem in meeting
our 7/20 die date to Houston with the majority of our rules inputs, g

3. AS-503 Camera Capsule Retrieval: MSC (Kraft) has offered the
assistance of their Landing and Recovery Division in helping MSFC
to upgrade the probabilities of retrieval success of the four S- 1C
camera nackages on AS 503 ‘/We have accepted Kraft's offer and

R-ASTR is forwardlng to MSC a spare capsule with recovery gear and
the necessary data on ejection and descent sequencing.
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NOTES 7-15-68 Stuhlinger 7/ &
9974
1. ATM PROTOTYPE EXPERIMENT ROCKET FLIGHT: American
Science and Engineering obtained excellent high resolution solar p % -ray
1mages of an Importance IN flare on June 8. The rocket-borne grazing
“incidence telescope is a Erototype of the ATM- A, S-054 experiment with
a collecting area of 34 cm”™ and focal length of 132 cm. A total of 12
exposures were taken during the three minutes of observation. The last
four exposures were obtained with an X~ ray transmission grating
positioned immediately behind the telescope to disperse the radiation into
spectra of various orders. Varlous filters were used to prov1de wave-
length pass-bands of 3.5 to 144, 3.5 to 10,8, and 44 to 60A, Over a
dozen active regions were present on the disc, the most prommeht l)emg
"the one where the flare developed All regions which were active in
H-alpha have counterparts in the X- mgraph "The flare reglon is

AR e T e TR A

more than an order_of magnltude brlghter than all of the other plages.
The flare X- ray emission is distributed into two main structures, each
several minutes of arc long and approximately 20 seconds of arc across. V/

2. UNIVERSITY OF ALABAMA IN HUNTSVILLE AFFAIRS:

Mr. Herbert Quinn, with the Office of University of Affairs in
Headquarters, asked Dr. Shelton of SSL if he would attend a meeting on
October 29-31, 1968, of the Federal Council for Science and Technology
“in Washington at the Smithsonian Institute, Dr, Shelton will talk about
developments of the University of Alabama in Huntsville under joint
Army and NASA auspices. |~

3. NEUTRON ALBEDO FLIGHT EXPERIMENT: Personnel of SSL
have gone to Palestine, Texas to make final preparations for the first
balloon flight of a neutron albedo experiment, which we are conducting
“Jjointly with Oak Ridge National Labs. The objective of this experiment
is to measure | the neutron spectrum in the upper atmosphere, Ve

WY




NOTES 7/15/68 TEIR ~B7//9
7/ ¥b
PAYLOAD WEIGHT FOR AS-205: In a meeting with MSC personnel and
Gen. Phillips on 7/11/68 at MSC, George Low requested an additional
300 lbs. of payload be planned for AS- 205, Primary purpose of add1t10na1
payload is to assure sufficient propellant for planned SPS burns as well as
prov1de some flexibility for last minute we1ght variations. We agreed to

S —n

plan our traJe-ctory data, software etc based on requested 36,600 lbs

of the Fllght Performance Reserve (FPR) is c__qmpleted The FPR compu-
tation will be completed July 29, 1968,

FLEX LINES: Reference my notes dated July 1, 1968, (copy attached) con-
cerning the analysis being made to determine the flex lines which would be
tested under environmental flow conditions prior to the AS-205 mission.
Eight S-IB Stage lines and seven S-IVB Stage lines have been selected for
testing prior to the launch of AS-205. Further analysis of the S-IB Stage
lines may reduce the above number. All of these lines are Criticality II
lines (none are Criticality I). We should complete the testing of the lines

by August 15, 1968. .~

Currently it appears that there are 13 J-2 Engine lines and 1 H-1 Engine
_line which must be tested prior to the AS-205 launch. We and the Engihe
Office are evaluating these lines to finalize the test schedule and determine
which lines should be launch constraints for AS-205.

S-IVB-205 AFT INTERSTAGE SAFETY FACTOR PROBLEM: Reference

my memorandum to Mr. Rees and Gen. O'Connor dated June 26, 1968,

(copy attached) concerning an indication that our safety factor for the S-IVB

Aft Interstage was reduced to somewhere in the range of 1. 30 and 1. 37 based

“‘on the AS-205 operational trajectory with the most recent vehicle loads and
thermal data included. P&VE and MDC have had several discussions con-

- cerning the safety factor problem and the proposed solution. We do not have
a final position from P&VE yet but it now appears that the application of sili-

"cone insulation in the aft interstage will solve the problem. MDC is in the
process of performing additional analysis to confirm that the silicone will
reduce the stringer temperature sufficiently to give a 1.4 or greater safety'
Yactor.¥ The addition of the insulation will result in payload loss of approxi-
“Mmately 8 lbs. and the application of the insulation can be performed at KSC
conéurrent with other scheduled operations. v’

PROPELLANT UTILIZATION (PU) SYSTEM: A meeting on the design and
quality of the PU System with Dr. Rees, R&DO, MDC and NAR, has been
scheduled for Tuesday, July 16, 1968, at 9:00 AM in the Center Conference
Room. The purpose of the meeting is to_review the present status of the PU.
des1gn and quahty and to establish what, 1f any, specific actions are required

to improve the dcs1gn and our confidence in ‘the system. \/




NOTES 7/15/68 WILLIAMS j
7/i79 b 7(1¢
l. Lunar Program: We plan to begin some dynamic testing of lunar mobility
_items using the Boeing and Bendix built MTA's, This test program will be
"“conducted within the MSFC complex using Test Laboratory and BECO to
conduct tests under P&VE direction, and is to supplement previous tests
conducted at Aberdeen Proving Ground and at Yuma Proving Ground, Two
lunar drills (engineering models) have been built and tested with some
additional tests to be conducted, Responsibility for the effort rests with
R-TEST, with Principal Investigator (PA) assigned to R-SSL., R-P&VE-M
is about to begin some DC torquer motor tests in vacuum chamber located
_in Building 4612 to determine the adaptability of this type motor for Lunar '
_Roving Vehicle application, We are attempting to obtain additional funds
for this effort, to support the ongoing LRV study effort, vV~
2, Program Memorandum: We have reviewed the initial Bellcomm draft
of the Extension of Manned Space Flight Program Memorandum and datafaxed
comments to Mr, Lord, The program memorandum identifies two program
options for accomplishment of MSF goals in the mid-70's. These options are
the concepts described by MSFC and MSC; that is, a Saturn V launch option
“and Saturn IB option, respectlvely. The program memorandum draft is to
“be forwarded to BOB on Monday, July 15. The draft we reviewed appeared
very rough and not yet suitable for publication nor release to the BOB, and
we have expressed these thoughts to Mr, Lord and Dr. Dixon along with our
offer to send people to Headquarters to work directly on the problem with MSF, ~
3. Backup Workshop Conversion to Dry Launch on Saturn V (B-O configuration):
A review of some McDonnell/Douglas work regarding potential utilization of
AS-210 for 2 dry workshop was covered on July 11, 1968, The significant
conclusions were: a. The approach is technically feasible, b. It is possible
to hold the option of flymg a backup wet workshop open through the time
frame of the first wet workshop’launch and still convert to a rudlmentarf

e WL

maunch workshop within 12 to 18 months_of the initial wet workshop
“Tzunch. The relatlve merits and cost comparison of B-O versus a second
Wkshop has not been evaluated but will be conducted within the next
30-60 days.
4, MSC Systemn Test Bed: Chuck Mathews was at MSC on July 11, 1968,
and during his time there went through the 15' diameter systems test bed
which their advanced studies group had built by the Martin Co, MSC is also
constructing a 15' diameter crew module and expects to have an astronaut
walk-through within three or four weeks to evaluate the worth of the 15!
shell, We intend to take a group to MSC to go through the systems test
bed and mockup on the week of August 5.
5. Launch Vehicle Study (S-IC/S-IVB): All necessary approvals, including
signing of D&F have been obtained. The RFQ is expected to be issued to
Boeing by 8-1-68. "
6, OTES: We signed the Optical Communication contract with Chrysler and
Perkin Elmer on July 12, 1968,
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August 2, 1968

Dr. von Braun:

In reply to your comment on Col. James' 7-22 Notes (copy attached), since late
1964 ASTR, QUAL, and P&VE have been interchanging information and opinions

on the problems associated with stress corrosion in the Saturn actuators, especially
those for the S-IC stage. From the beginning, P&VE has recommended changing

the actuator material to 7075-T73 aluminum, which, while less susceptible to stress
corrg;rc;n‘,. does not complefely “eliminate the problem. Redesign of the S-IC actuators
was studied and several engineering problems arose such as contour, stage armoured
harnesses, and heat treating difficulties. In view of this fact and the lack of any
failure experience on hydraulic actuators attributed to stress corrosion on other air-
craft and missile programs, we took the stand.that.redesign was not necessary. This
is documented in my memo to Mr. Weidner dated July 26, 1966. However, manu-
facturing process changes recommended by Boeing as minimum requirements were
implemented to reduce the suscephblhfy of the present materials to stress corrosion.
These were_closer machining prior to_heat treatment, shot peening of certain surfaces)
and painting the exterior with a specml paint. Four actuators on 501 and 502 had

this complete modification and four had only the external painting. However, since
recent test results have again raised the question of actuator failures because of stress
corrosion, &greement wasreached.on March 20, 1968, to_have the actuators re-~

, designed using 7075-T73 aluminum.allgy . This has been implemented by Boeing
change order and will be implemented on 506. 503, 504, and 505 will have Boeing

actuators with the preventive modifications mentioned above.

——— IR P A AL TR L
> S o

This note has been coordinated w:fh the P&VE Materials Lc:b and we have, at all _
times, maintained close _contact and cooperated with this Iqb in 'H'\IS and related

y _matters. A T e et e
W. Haeussermann
1 Enc:

a/s
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NOTES 7-22-68 JAMES iy

l. POGO: During the teleconference on July 15, 1968, General Phillips

and Dr. Mueller approved the LOX pre-valve accumulator method of eIimina:i::g
POGO. All stage hardware to incorporate the modification on AS-503 has been
delivered to KSC and is now being installed. The mod deliveries (includirg GSE;
and work plan support the S-IC power-on scheduled for July 29, 1968.

2. Joint Space Veehicle Structural Assessment Team (J SAT): This team, undzr
Larry Mulloy, P&VE, and R. E. Vale, MSC/TA, is getting underway as proposz4
in LLDX telecon July 15, 1968. IL.ead responsibility was assigned to MSFC by
General Phillips. Presentation to senior management is planned arousd

August 15, 1968. -

3. Short Stack Structural Test: Cracks detected in SM 008 required its

shipment from Wyle Labs, Huntsv111e, to Downey for assessment of su.,a_):l:tx
for the structural test. SM 012 is available as a replacement if needed. Schsdule
planning still supports a ''go-no go'' decision for AS-503, completio= of testing
being set for early September., .

4, Stress Corrosion of S-IC Stage Servoactuators:

Results of the severe environment tests at Michoud have confirmed that zli
presently available S-IC actuators are stress corrosion suscoptlble. i

e

Re edesigned actuators ‘with stress corrosion susceptible material remcved
are bemg developed and are scheduled for retrofit on S-IC-6. Since development
schedules do not permit use of the new actuators on S-IC-3, 4, and 5, the least
stress corrosion susceptible actuato_rs will be used.

il

5. AS-503 Launch Vehicle Erectio:r\l Schedule at KSC:
S-II.... July 25, 1968
S-IVB.. August 5, 1968 '
2 - SR August 5, 1968 v~/

/

/
6. S-1VB-506 Captive Firing: The S-IVB-506N Stage was static fired for

445, 2 seconds on July 17, 1968. Preliminary information irdicates all te=t
objectives, including the O,H, Burner restart capabilitv, were successiuzily m-r.

!
/

7. Saturn V Real Time Target Update: Reference Dr. Geissler's notes o:

July 8, 1968, and your note to me on the above subject. Dr. Mueller and
General Phillips directed that the Saturn V Launch Vehicle have the capabiiity o
accept a target update via the MSF Flight Mission Assignments Documeant. We
are working with Ludie Richard's office and the Real Time Target Update Team
(MSC and MSFC membership) to define whether this capability will be needed
and what it would reqtiire.. We do not consider this a major new undertak-

for MSFC.
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NOTES 7/22/68 BALCH ‘

S-11-5 - In last week's NOTES, it was stated that the LH, pumps would have
to be replaced because they had been spun backwards when a power failure
occurred while the fuel ducts were pressurized to 30 psi. This was not
entirely correct. The LH, recirculation pumps were spun backwards as stated
_but after thorough examination, it was decided not to replace them. However,
tﬁny were all removed for examination when electrical connectors were found to
_be faulty on two of them. They have now been reinstalled and retested. _Static
“firing has been rescheduled from 7/23/68 to 7/25/68. Meeting this new date is
~depsndent upon the return of the LH, helium pre- pressurlzatlon line from the
West Coast today as scheduled and the satisfactory cure by 7/25/68 of the insulation
refoam around the LH, recirculation pumps and lines.,

8-11-64 - Mods to Augmented Spark Ignition (ASI) lines have been completed cn
Enginzs No. 1 and No. 3, and engines have been repositioned. Engines No. 2 and
No. 4 have been lowered, and mods to ASI lines on these engines have been started.
"The stage contractor has released a new schedule which changes the date for
vryogenic proof pressure test fron 8/22/68 to 9,5/68.

S-IC-6 - Propellant load test was performed on 7/15/68 and 7/16/68. Test
objectives were achieved, and no major problems were encountzrea. In accordance
with 2 NASA Headquarters/MSFC decision made early this past week, a modification
is being made for using helium in the LOX prevalve accumulator to reduce in-flight
pressure oscillation as experienced during the SA 502 flight, This modificz2tion

will be active during the static firing of the S-IC-6, which is still scheduled for
B/6/68. Sy :

Mobile Acoustics Research Laboratory (MARL) - The "MARL' and the S-IV-B
interstage have been mated in the S-IC complex. Instrumentation installation will
begin today and will be complete by tomorrow afternoon. -

LORAN D Army Project - The mission of this project has been completed, and
site clzarance is expected by 8/1/68. )~

Public Affairs - Invitations to attend the S-II-5 static firing on 7/25/68 have been
extended to legislative lsaders from 13 southern states, who will be in convention

_at Biloxi, Mississippi, at the time.,

Mr. Ralph Morse 2nd Mr. Dave Sheridan, LIFE photographers, will be taking
_pictures of the S-II-5 firing this week for use in conjunction with Dora Jane Hamblin's
Saturn story.
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NOTES 7/22/68 BELEW *’7/&{‘

ATM EXPERIMENT COORDINATICN MEETING: An ATM Experiment
Coordination meeting was held at MSFC on July 1€-17, with the Princi-
pal Investigators (PI's), ESSA, Martin, MSC, Headquarters, KSC and
MSFC in attendance. The PI's expressed concern over the limited
numb_q_r_rgf_dat:a:_—_t:atki_r;g_?d';ysv_(36)‘out of the 56-day mission, The Martin

"Company presertation indicated that approximately 90 percent of the

PI's data-taking requirements can be met within the presently allotted
36 days. v~

REVIEW OF BALL BROTHERS RESEARCH CORPORATION (BBRC)
HCO-A STATUS: A review of BBRC oxn July 16, for the purpose of
evaiuating their capability tc successfully execute the HCC-A effort

in comjunction with other commitments, indicates that they can bas1ca11y

‘harndle the job.

PROCUREMENT RESTRICTIONS: Teletype dated July 12, from
Director of Procurement, directs that all AAP procurement actions be
approved by Headquarters prior to release by the Ccntets This applies
to all material purchases, incremental funding of existi: ng contracts,
vy1tb1n scope changes, new procurements, etc., regardless of dollar_

amounrs, In FY68, we would have processed approximately 950 - 1000
actions to Headquarters in the ATM Systems Projsct to satisfy this

requirement. The impact of these restrictions will be such that we

_probably will not be able to proceed with the program ard keep all ~

aspects in proper balance.
CONTROL MOMENT GYRO {CMG) ON WORKSHOP: As indicated bV
Dr. Mueller's comments on the trip to Huntington Beach (July 19),

_is still-pushing for a CMG cecntrol system on the Workshop., A ret,val-

vation of the CMG system versus the Workshop Attitude Confrol System
has been completed and reviewed with Headq:arters (Bellcomm). The

e el

CMG system . does.not show a cost advantage that changes our present

e —————————

po“‘*!on using the WA CS,

G
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NOTES 7-22-68 BROWN 7?
J‘?/&S“
F-1 Engine

POGO - Testing continues at RETS to demonstrate engine compatibility
with the prevalve accumulator. The first stab111ty rating test has been
YR completed The main chamber damped in 71 ms,well within the 100 ms
i et required for the Qual I injector which is on the engine. /However, the
(ecatn bomb triggered about 40 seconds of 300 cps oscillations in the gas gen-
4‘364.‘1'."(‘,.),'9;4 erator. There were tw_g_g,_bursts of f oscillations of 600 psi peak-to-peak,
‘o \ﬁ i followed by bursts of 200-250 psi. There was no a_pparent correlation
\w heay {, between the oscillations and the use of hehum “The prevalve replemsh

flow was started two seconds after the bomb 1n1t1at1on There was no

n,.) 'u.\if

o -«;.‘!Jv-\v indication of a helium bubble in the pump inlet at start.

N l\ \ﬁ-(’ t NO

‘.Ah‘ T During reinspection of 4 way control valve filters which had been removed /,w

s from engines as a part of an inspection for aluminum particles in the :;‘“ gt

",""1‘:;"“ ™! hydraulic control system, it was noted that epoxy patches which are :;M:: %

AN "_3 !_used on the filters were loose or missing. These patches, which, mt '
| are used to control the cross-section of the filter in order to meet fil- e

/ tering requirements, are apparently being loosened by the recleaning s
process. Although the likelihood is small that the loose patches would

cause trouble, all filters containing patches are being replaced, including
the filters on £5-503. Fortunately Wintex, one of the two vendors (the
other is Hydraulic Research), has never used patching to meet accept-
ance specifications and non-patched filters are available. Change out

on AS-503 is expected to take one day and reverification testing will be
accomplished by normal in-sequence checkouts.

J-2 Engine

The leaking gas generator control valve on the engine installed in
AS-205 has been reworked and reinstalled on the engine.

Prior to the last scheduled S-II battleship firing, an engine ready signal
could not be obtained on one of the five engines. Further checkout re-
vealed that the electrical control assembly was malfunctioning. The
ECA was removed and the connector was full of moisture. The ECA
will be replaced. The cause of malfunction is currently under investi-

gation. \/



Ed Buckbee
Translations
B.B. Would this oscillation level be critical if it occurred in flight? Do we have any explanation now? B


Ed Buckbee
Translations
No relation between these two things? B



NOTES/7/22/68/CONSTAN *“’r”/u"‘”

NASA/ASEE Summer Faculty Fellows Visit Michoud

Some fifty NASA/ASEE (American Society for Engineering Education)
Summer Faculty Fellows visited Michoud for a briefing and tour
Wednesday, July 17. The group, enroute from the Marshall Center to
the Manned Spacecraft Center, was briefed by Mr., James Stamy before

being escorted on a tour of the Manufacturing Building. -\/"
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NOTES 7/22/68 GEISSLER “'/—s"'/éf"
1. Venting of the S-IVB Hydrogen Tank in Flight: For clarification
of our Note of 7/8/68 (copy attached) on this subject, we would like
to emphasize that we feel confident that the venting of the Hp at the
presently proposed low flow rates will not compromise the safety of
the flight, YVHowever, experimental data on gas dissipation from vents
of our type are virtually non-existent. Our estimates for AS-205
were based on extrapolation of a few data points from a program on
thrust vector control. With our '"No H, venting in First Stage Flight, "
rule now set aside, we have to expect requests for larger vent rates
.sooner or later. Itis therefore, mandatory that we undertake an.
experimental program to have sufficient data in time.” We expect the
experimental program to be inexpensive, with most or all of the work
done in our own wind tunnels. |~ B
2. Libration Points of the Earth-Moon System: Of the five major
experiment s planned for the ATM, one is a white light chronograph
sponsored by the High Altitude Observatory (HAQO). This has an optical
instrument with a 3° field of view always centered on the Sun. We have
found this experiment extremely interesting and at the request of SSL
have done some work in connection with it. The instrument might be
used to view the triangular Lagrangian points L4 and L5 of the Earth-
Moon ‘__Sy.stem if they should come within the 3° field of view during the
ATM mission. It would be particularly interesting to determine whether
clouds of particles have accumulated at these points. " The presence or
absence of particles at these points might allow inferences to be made of
the strength of such perturbing forces as the Solar Wind. We have
‘determined that Libration point L5 would be visible within the field of
view of the HAO on July 27, 1971, and point .4 sometime during the
second week of August 1971, "
3. Post Flight Trajectory: A Post Flight Trajectory Subpanel Meeting
was held July 16, 1968, at MSC., The main item covered was the division
of responsibility between MSFC and MSC on the AS-205/CSM-101 mission,
The post flight trajectory will be MSFC's responsibility up to space-
craft separation., After this time, the trajectory of the S-IVB stage
will be MSFC's responsibility except for a several hour period around
rendezvous where the post flight trajectory responsibility will belong
to MSC. .

s



NOTES 7-22-68 GRAU .
-wf?;i

1. S-II: Additional nondestructive tests on the S-II-11 Common Bulkhead
suspected debond areas indicated that no debond caﬁdition‘exists. Four

of the seven areas have extra layers of adhesive (allowed by specification)
and three areas have slanted core material (not covered by specification).
The accepted material review disposition was to use as is. There was no
significant workmanship or process control problem however the lack of
specification of allowable core slant is a problem. P&VE will define the
degree of core slant allowable, N 5

A significant improvement has been realized in decreasing the number of
.squawks written by both the contractor and NASA during the final "shakedown'
of the S-II Stage. There were 1500 squawks written during the shakedown
inspection of S-II-4 and 245 written on S-II-7. This improvement is the
result of additional emphasis on performing work in station...-

The S-II-1 and S-II-2 umbilical disconnects (ground halves) showed evi-
dence of considerable amount of contamination present and possible corrosive
damage. Investigation has disclosed that NR and KSC preventative mainte-
nance procedures were not applicable. Action is now being taken by NR to
have the disconnect supplier, Royal Industries, to clean and refurblsh these
S-1II-1 and S-II-2 disconnects. “——— &,/ . ! ks ) ‘

Auepitlapie. tee ( ,~3
2. S-IC: A record search revealed that the Inboard Lox PVC Duct installed
_on S-I1C-503 is not qualified., The PVC on 503 is identical to the one that
flew with S-IC-502. The qualified design had several significant changes
over the one installed on S-IC-503. It was recommended that the unit on 503
‘be replaced with the qualified one piece gimbal yoke design that is repre-
sentative of the unit that was subjected to qualification testing. This
activity is being coordinated with personnel of I-MICH-Q and Boeing Company. ‘»"

iy 3. IU STRUCTURAL SURVEY: The IBM survey at Tulsa _was just completed with

5£Z<J { .| our participation. ‘The same deglorable condltlons were discovered there as_
-——"7:f were al also found one year ago. Typical thlngs found were 1nadequate proce-n
50%3‘3 dures, s, lack of traceability and many out-of-spec conditions. We found things
LA “such as the incorrect density honeycomb core being used, brackets out of
Swf??é¢ | position due to incorrect tooling, autoclave operating out of spec. _I have
¢nnﬁgbww no reason to. believe that the situation is better on the SLA We are trying

{‘U_, ¥5 establish confidence thAat EtHE Propet material wWas Gsed in the AS-205 and
CH vw*“w -503 IU structure. We are also inputting these findings to the SLA/IU
, ”khﬂsd Honeycomb Structure Review team.

~3§ 4. MSC SUPPORT: This Laboratory has accepted the responsibility to monitor
_testing, modification, and inspection of the LEM and CSM Short-Stack at the
~Wyle Labs in Huntsville. This is in addition to our support of the Short-
Stack Testing at MSC. .~



Ed Buckbee
Translations
applicable, or applied? B
[questioning if statement that investigation has disclosed that NR and KSC preventative maintenance procedures were not applicable should have read applied]



Ed Buckbee
Translations
Ed O'C. Suggest some suitable crackdown and coordination with MSC. B



NOTES 7/22/68 HAEUSSERMANN '-B;-/é;—

1. ATM Digital Comnuter. IHaeussermann notes 7/1/68 indicated that
we had to providc sunporting data to NASA Headquarters and why we
were not using the LM computer for the ATM functions. A teletype
was. prep“red 1n conjunction with Mr, Belcu ocflce which annaren»ly

......

will be here tonorrou to try to understand tHe 51;uat10n. We hope
we will be able to convince these individuals and resolve this
problem once and for all. There has already been an inordinate
_amount of discussion and justification on this subject.,

2. MSC-Anollo Inertial Components . Because of the high failure
rate and despite the high number oI spares, MSC has to obtain 40
additional gyros for the current Apollo pronrﬁﬁf Since the
;orlalnal nanufacturer (AC Electronlcs) lost its canaalllty to
manufacture .thesc gyros, MIT will build 8 gyros in their own
facilities; the remalﬁlnq 37 gyros_have been congractqq with
Bendix, Tegeruoro. *0.. Bendix is considered now the only cdﬁﬁﬁﬁ}
capable to produce these gyros - if anybody at all possesses tiais
- 4
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Ed Buckbee
Translations
Eberhard Rees Sounds like a potentially critical situation for the entire program. Please discuss with Haeussermann whether engineering help through Angele's shop is possible. B
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NOTES 7/22/68 HEIMBURG s

ARM 9 TESTING KSC personnel (Middleton and Preston) were here Tuesday,
July 16, to discuss test schedules for remaining access arms. We will be _
able to satisfy their requirements without being on the critical “path,
provuded test hardware can be delivered as promised. We will reconvene
on August 15, to reassess schedules once again. Testing of existing
_Arm 9 is progressing satisfactorily and will probably complete program
several days ahead of schedule e

F-1 TURBOPUMP (POGO) Four turbopump tests were successfully conducted
this past week. The first test was at a lox pump inlet pressure of 90
psia with helium (0 01 #/sec) in the lox prevalve cavity The lox system
‘was pulsed from 1 to 19 cps using the suction line pulser. The second
test was at a lox pump inlet pressure of 110 psia with helium (0.01 #/sec)
in the lox prevalve cavity. The pulsing frequency was 10-19 cps using the
lox suction line pulser. Test numbers three and four were conducted at
‘lox pump inlet pressures of 130 psia and 110 psia respectively and with
the prevalve cavity filled with lox. The lox system was pulsed from 2 to
25 cps using the suction line pulser There will be no turbopump testing
this week in order to keep from interfering with the static tests of
S-=IB-12. Turbopump test should resume the week of July 29. -

S-11 STRUCTURAL TEST PROGRAM The structural tests, Phase |IB and Phase 111,
_were successfully conducted on July 15 and 19, respectively. The LN, gage
calibration test is scheduled for July 24, 1968.

S-11-5 The acceptance static firing test for S-11-5 has been rescheduled
for July 25, 1968, due to the requirement to change the numbers 2 and 5
recirculation pumps which were damaged in attempts to remove the power
"plugs. There are three special test objectives in conjunction with the
acceptance firing. One is to evaluate forward bulkhead chilldown at
1500 psig prepressurization regulator setting and a second is to verify
cracking and reseat settings of the LH, vent valves under cryogenic con-
ditions. The third will be an evaluation of engine number four, LH,

pump inlet temperature with improved vacuum jacketed system. New fuel
ASl lines and new lox sump screens and baffles are installed for the
test. Additional instrumentation has also been incorporated as a result
of AS-502 flight anomalies. .

S-1VB-506 (SACTO) Firing was accomplished at about 5:30 pm, July 17,
for L445.2 seconds duration. Performance of all systems was satisfactory.
Prior to the test, two satisfactory burns of the 0,/Hy burner were made.

S-1B Test SA-56, a duration test of Stage S-1B-12, is scheduled for
July 25, 1968., -
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NOTES 7-22-68 HOELZER

RESOURCES SHARING: Presentations were given to representatives
from Sentinel Command, Corps of Engineers, JPL and OMSF on
various computerized systems at MSFC by personnel of the Data
Center Division. Documentation was requested and is being
furnished on some of the systems. Personnel from ERC also
requested documentation on several MSFC systems through the
Resources Sharing System of OMSF. This documentation is also
being provided. .-
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NOTES 7-22-68 JAMES L <7 N
1. POGO: During the teleconference on July 15, 1968, General Phillips
and Dr. Mueller approved the LOX pre-valve accumulator method of eIiminating
POGO. All stage hardware to incorporate the modification on AS-503 has been
delivered to KSC and is now being installed. The mod deliveries (includirg GSE)
and work plan support the S-IC power-on scheduled for July 29, 1968,

2. Joint Space Vehicle Structural Assessment Team (J SAT): This team, undzr
Larry Mulloy, P&VE, and R. E. Vale, MSC/TA, is getting underway as proposzd
in LLDX telecon July 15, 1968. Lead responsibility was assigned to MSFC by
General Phillips. Presentation to senior management is planned around

August 15, 1968. -

3. Short Stack Structural Test: Cracks detected in SM 008 required its
shipment from Wyle Labs, Huntsville, to Downey for assessment of suitability
for the structural test. SM 012 is available as a replacement if needed. Schedule
planning still supports a ''go-no go'' decision for AS-503, completion of testing
being set for early September., -

4. Stress Corrosion of S-IC Stage Servoactuators:
Results of the severe environment tests at Michoud have confirmed that zli
presently available S-IC actuators are stress corrosion susceptible. |
A Redesigned actuators with stress corrosion susceptible material remcved
are being developed and are scheduled for retrofit on S- IC- 6 Since development
schedules do not permit use of the new actuators on SeIC - 3, 4, and 5, the least
stress corrosion susceptible actuators will be used.

5. AS-503 Launch Vehicle Erection Schedule at KSC:
S-1I. ... July 25, 1968 f
S-IVB.. August 5, 1968
 § 1 TR August 5, 1968 v~/

/

/
6. S-IVB-506 Captive Firing: The S-IVB-506N Stage was static fired for

445, 2 seconds on July 17, 1968. Preliminary information irdicates all te=t
objectives, including the OpH, Burner restart capability, were successiuily met.

7. Saturn V Real Time Target Update: Reference Dr. Geissler's notes of

July 8, 1968, and your note to me on the above subject. Dr. Mueller and
General Phillips directed that the Saturn V Launch Vehicle have the capabiliity to
‘accept a target update via the MSF Flight Mission Assignments Document. We
are working with Ludie Richard's office and the Real Time Target Update Team
(MSC and MSFC membership) to define whether this capability will be needed
and what it would reqmre We do not consider this a major new undertaking

for MSFC.
\\ &’Lﬁraﬁu{,. s L

— e
RYTRP® o

o EIV ')
&tu’»dd llo(.’\&.fr CM"MMR({ Ahﬁ\ 1.:r 4‘5
oy~ 3

(U?t( Lt#w had. ave vk - H: wJ coNyd 100 it .‘a;ge

{or v &N&m‘i ,/ QMWK" [PJvau iu,oxrﬁiw u.hT‘

/\,


Ed Buckbee
Translations
Walter Haeussermann Why was this development not coordinated with P&VE? They have had an anti-stress corrosion program for over 2 years! Awfully late to discover this now!! B
[re all S-IC actuators are stress corrosion susceptible]



NOTES 7/22/68 JOHNSON ~

Aerospace Medicine/Biotechnology Program Review - Mr. Miles attended
a Program Review Meeting at Headquarters the 18 and 19, called by

Dr. Walton Jones, Director of Biotechnology and Human Research
Division of OART. Dr. Jones and Gen Humphreys, co-chairmen of the
meeting, laid out a plan leading to inputs from the Aerospace Medicine
efforts into the BOB program memoranda in at least three of the four
following working groups; 1. Lunar; 2. Extended Man Space Flight;

3. Space Technology; 4. Aeronautics. The immediate objective is to
develop a "Program Source Document' (5-year plan) through the efforts
of three working groups: 1. Life Support and Protective Systems;

-_Zu._‘ Man-Systems Integratmn 3. Human Research. Marshall has pro-_
posed two members: | "Mr. C. May (R-ASO) and Dr. % Rodgers
(R-P&VE) on the second group. MSFC has not been invited to participate
on the other two. A three-day meeting of these three groups will be held
in Washington begmmng July 31. Dr. Jones' staff will prepare the
program memoranda from these Program Source Documents and have
them ready for BOB presentation September 3.

To provide for a continual review of the five-year plan a Management
Board was proposed which would be co-chaired by Dr. Jones and

Gen. Humphreys, and contain seven members one of which would be a
Marshall Representative (Dr. Johnson's name has been recommended). by
A letter is expected within the week descnblng the obJectwes of the
Board for the Aerospace Medicine Program and asking for a nominee. ~~
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Computer Analyses and Control of Metal Movement during Welding:

NOTES 7-22-68 KUERS

The maximum "offset" permitted in the Saturn V is approximately 1/32".
This is a critical type of defect. Offset is not reparable in the common
sense. The weld joint must be completely removed, the two parts again
fixtured, and rejoined by welding. Offset can result from tolerances in
component fabrication and from inadequate fixturing. However, cylinders
that have been very accurately constructed and most carefully fixtured
may exhibit offset after welding. This is due to movement of metal during
weldmg Unequal rigidity of the two parts or uncentered thermal patterns
results in differential metal movement and consequent " permanent" offset.
A most recent example is the S-II bulkhead to Y-ring weld.

In the last two years, the ME Laboratory has sponsored two R&D studies
dealing with metal movement during welding. The contractor principal
investigators presented the technical accomplishments to the laboratory
on July 16, 1968. The objectives of the studies have been twofold:

(a) to obtain a mathematical definition of metal movement that can, by
use of a computer, become a research tool in analyzing an indefinite
number of combinations of variables, and (b) to devise a means of
controlling welding thermal patterns.

The study that will satisfy the first objective is being conducted by the
Battelle Memorial Institute. The principal investigator is the internationally
recognized authority in weldment residual stresses, Dr, Koichi Masubuchi.
Dr. Masubuchi has defined metal movement during welding as a function of
material rigidity and thermal pattern magnitude. Now available for use in
our continuing investigations are two computer programs. One program will
enable us to predict welding isotherms, knowing the welding energy input
and the welding travel speed. The second program is a prediction of the
magnitude and distribution of dynamic stresses, given the isotherms and
the changing yield strength of the material at each isotherm. The use of
computer analysis in welding development is a relatively recent innovation
which the ME Laboratory has been interested in and instrumental in bringing
about.

The second study, made by the Harvey Aluminum Company, has been an
approach to controlling the thermal patterns caused by welding. By
cryogenically chilling an area behind and adjacent to the molten weld
puddle, stresses resulting from local expansion of metal can be neutralized.
The shrinking metal in the chilled area allows the metal around the weld to
expand and alternately to shrink. The study will be continued in the ME
Laboratory to further define the optimum thermal patterns and to devise
practical application modes. /"
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_the forward skirt was noted and recorded by camera. We have learned
that this has happened before (S=IVB=505).

.
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1. POGO: The third LDX Management Review of the Space Vehicle Oscillation
Program was conducted as scheduled on 7-15-68. The decision was reached

to incorporate, in AS-503 and subs, the "fix" (helium charged prevalve
accumulators in all five LOX lines) recommended unanimously by the POGO .
Working Group. All hardware for the selected POGO fix is on hand at KSC
and installation on AS-503 will be completed in time to support 'power on'

by 7-29-68. The LOX line prevalve accumulators have been installed and

NOTES 7-22-63 LUCAS

" the remaining hardware for the POGO fix will be installed in S-IC-6 by
.7-26-68. This supports the scheduled firing date of 8-6-68.\,

2. J-2 ENGINE: A leaking fuel poppet on the GG control valve on S-IVB/205
required that the valve be returned to Rocketdyne for rework. Metal chips

‘were found on the seat which were thought to have caused the leak. Upon

return from Rocketdyne the valve was reinstalled in S-IVB/205 and again
leaked during leak checks. The valve has again been removed and returned
to Rocketdyne for disassembly, inspection and rework.

3. S-IVB-506 ACCEPTANCE FIRING: The S~IVB-506 acceptance firing was
accomplished on 7-17-68. The firing was a full duration (445.2 seconds)

and cutoff was by LOX depletion. Cold helium leak checks were performed
prior to and after the firing. No leaks were noted. The cold helium system
incorporated the latest teflon coated conoseals throughout and the modifi-
cations seem to be satisfactory. This is the first stage firing of the
restartable 0o/LH, burner. Two successful burner firings were accomplished;
the first was a normal firing, and the second demonstrated restart of the
burner. Peeling of Korotherm insulation around the auxiliary tunnel on

g

_ 4, _SATURN IB: The evaluation of the AS-205 pull test has been completed.

The average variations in the strain-to-load constant are about 10% between
AS-204 and AS-205. This difference is not due to a redistribution of

loads as originally suspected but is due to a variation in the strain gages
(gage factor, installation, etc.). This variation in strain-to-load con-
stant illustrates the need to calibrate the gages prior to each flight.

A pull test is the best means for calibration, since it provides an end-to-
end check of the strain gage system. ‘/

5. HABITABILITY EXPERIMENT M-487 (FCOD, WASTE MANAGEMENT, HYGIENE): The
new MSC Principal Investigator (Mr. Cadwell Johnson) stated to Frad Edwards
(our development center monitcr) that MSC plans to do the basic enginecering,

feasibility, and concept studies of M-487. Later MSC will turn these

results over to MSFC for hardware implementation. He indicated what amounts
to a reorientation of MSC's approach to the OWS. According to Mr. Johnson,

present OWS engineering and design have been overly influenced by localized

opinion at MSC, and importance in the future will be attached to operational
capability in space stations at the expense of medical desirability or

‘psychological implications. We hope that one way or the other an»accepteble

philosophy will harden soon. .

“6. AAP MDA BASELINE DECISIONS (BIOMEDICAL EXPERIMENTS): Reference Notes

7-8-68. The answer to your question is NO. So far, we have been unable
_to identify a balanced capability (thru all the 1aborator1es) to do the JOb
"However, we are still trying to work out a way to do the job and we are
continuing to clarify what is to be done. v

_\\\


Ed Buckbee
Translations
Bill Brown ??? B



NOTES 7/22/68 MAUS j?;_/a —
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FY-70 BUDGET PREPARATION - In prior years NASA Headquarters prepared
preliminary estimates for the budget year which normally involved several
_alternate program levels. Subsequent to the submission, BOB often requested
data for additional options. For all options NASA utilized data from the
Apollo Cost Study Computer Program. MSFC, therefore, influenced the budget
preparation by providing the Apollo Cost Data to NASA Headquarters through
MSF.

_For the FY-70 budget preparation NASA did not give BOB prellmmary
estimates as in the past. This year BOB requested several specific analytical
studles for use as a basis in the preparation of a Program Memoranda and for
budgetary decisions. The source for the Program Memoranda will be the Newell
Planning and Steering Group utilizing the cost and programmatic data from
workmg groups,, such as Rosen's Special Launch Vehicle Group.

MSFC will now influence the budget preparation by providing data
_directly to Rosen's group. Last week we provided up-to-date preliminary
information to Rosen, which was based on the latest Apollo Cost Study and
which represented Eigures substantially lower than last year's figures.

REDUCTION IN FY-69 ADVANCED MANNED MISSIONS PROGRAMS - Doug Lord
has notified us of the following reductions in MSF's FY-69 programs:
Advanced Studies - $5.0M to $2.5M, Supporting Development - $32.0M
to $18.2M, and Experlment Definition (FY-68 & 69 total) - $21.0M to
“'$11.0M. MSFC was requested to revise planning for FY-69 in accordance
with these reduced funding levels. Direction was given to suspend further
_contractual activity for Experiment Definition and to submit contract status
including contractor amount and date obligated. This information was
submitted Wednesday, July 17. He also requested revised FY-69 proposals
for Advanced Studies to include Saturn V Workshop Follow-on Studies and
a priority listing of Supporting Development Tasks which will be submitted
as a supplement to POP 68-2. As general guidance in the assignment of
prlorlty of work a Space Statlon Program was c{eflned as the most probable
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NOTES 7/22/68 MURPHY ...{_;.7//¢

Operational Readiness Inspection (ORI) of Neutral Buoyancy Operations:

The Operational Readiness Inspection Demonstration of operation
on the large neutral buoyancy simulator will be held Tuesday and Wed-
nesday, July 23 - 24, 1968, for MSC. The MSC people include:

Dr. Willard Hawkins, Medié:al Operations Office; Lt. Commander Paul
Weitz, Astronaut; Mr. Fred Burns, AAP Office; Mr. Louis Richard, Crew
Systems Office; and Mr. John Conlon, Flight Safety Office. The purpose
is to demonstrate safe operations, prior to clearing astronauts for
pressure suit operation in our tanks. As you know, this is the first ORI
‘which has been conducted within MSFC to pre-determine hazardous, or
potentially hazardous, conditions and provide procedural or hardware
fixes to insure safe operations. '+

The small group of R&DO specialists that conducted this readiness
inspection are to be commended. We intend to use this method to insure
personnel and hardware safety on similar projects in the future. |—
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NOTES 7/22/68 RICHARD 7/25...\

Guidance Software Task Force: The final meeting of the Guidance
_Software Task Force was held in Houston on July 12, 1968. The
MSFC part of the program was we}}___planned and coordinated by

Jerry Mack of Astrionics, with IC, R&DO and IBM support. Our
part was well accepted. & : '

-

The final report of the committee will briefly highlight the status
of software as assessed by Dr. Mueller and the Task Force, with
recommendations on software managefnent and approaches in the
future. Although this was supposed to be the final meeting,

Mr Luskin will be asked to arrange one AAP briefing for the Task
Force in about three weeks. -
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NOTES 7/22/68 SPEER 1

1. Apollo Night Launches: OMSF recently requested the Centers
to investigate the capability for support of night launches., Such
capability will exist by mid-1969. KSC is procuring fifty Xenon
searchhghts from Fort Belvoir to meet requirements for engineer-
ing sequential and documenta: cameras as well as abort advisory
system requirements, DOD has advised that the operational cap-
_ability for launch site abort recovery support during nighttime W111
exist in the first quarter of CY69. v

2. GSFC Mission Data Management Seminar: A Mission Data
Management Seminar was held on July 15 and 16 to review GSFC's
experience in the areas of experiment mission data, experiment
flight operations and control, and their relationship with experi-
ment PI's, These are areas of direct concern to both MSFC and
MSC due to their applicability to AAP and ALSEP. The presen-
tations and ensuing discussions exemplified the magnitude and

complexity of the data management probiems associated with our _
AAP missions. Some points of interest: (a) GSFC flight missions
‘are managed and operated on an individual expenment project basis
leading to considerable variations between projects. (b) GSFC
emphasized the importance of mamfammg close coordination with_
PI's during all phases of the project and operations and claimed a
rather informal academic/scientific environment. (c) GSFC pro-
vides the PI with as much flight data as he desires, but only as
separated raw data. Even with this limited data processing, the
task takes on an unbelievable magnitude; e.g. 1,700 magnetic tapes
5hd 5,100 digital tapes per week which is their current and increas-
_ing rate. Much can be learned from GSFC.in these. areas and we
are arrangmg follow-up sessions with GSFC personnel -

3. ATM Data Requirements: We have initiated efforts to determine
the total data requirements for the ATM Mission and to assess the
compatibility of these recuurernents with the existing data manage-
ment capabilities. A series of meetings will be held with the PI's
during the next two months., A preliminary listing of the total

ATM data requirements is scheduled for completion by mid-
December 1968,




NOTES 7-22-68 Stuhlinger L

1, NEUTRON ALBEDO FLIGHT EXPERIMENT: The MSFC-Oak \ E‘ g,

Ridge National Labs Neutron Albedo Flight Experiment, which I

.\ '
“mentioned in my NOTES of 7-15-68, was successfully launched on a |w/4 Y2

balloon flight last Friday, July 19 from Palestine, Texas, It reached
an altitude of 106, 000 feet. Farly telemetry and data appeared satis -
_factory, but later overheatlng of the instrumentation influenced the &

FETENS IO i RS A TR D S S

%uallty of the data transmitted. The balloon was cut down after a tota
flight time of five hours. .-

2. AIR FORCE ACADEMY SEMINAR; Dr. Shelton of SSL will present
a three hour seminar on advanced propulsion at the Air Force Academy
this afternoon. Part of his material is expected to be incorporated into
the regular curriculum of the Academy.vwf‘"



Ed Buckbee
Translations
E.S. Did we get the info we sought? B



NOTES 7/22/63 TEIR ")7/35’*

L7
VENTING S-IVB HYDROGEN TANK IN FLIGHT: Reference is made to oo ®
your note on Dr, Geissler's notzss of 7/8/68 (copy attached) asking why we ;"f\:‘ -;"/5“'"-51
did not advise the DCR Board that the pressure reductions involved to meet Fha SR

\thc fracture mechanics criieria on the LH) tank would require venting oi : f»}m“{ bt
gaseous hydrogen throughout the first stage flight., It was recognized that ‘W»,w e
LLH; venting could occur during first stage boost, but with the vent setting Was bated
agreed upon at the DCR, this verniing in all probability would not have occur- 4 ..,
red until late in first stage flight. Since the venting would be occurring in praviers

the upper atmosphere it was nol considered to be a problem however, after 7T .4 )

the DCR, when we reduced the vent and relief valve setting by an additional ';’i
l psi, it made it possible for venting to occur during the entire boost peried. - . .., .,
P&VE has furnished AERO with the maximum pounds per second (0. 0%94) of 2w )
LH, that could be vented during S5-IB stage boost. The Aero-Astrodynamics oo e
Prmnct Office has informed us that there is no problem because of the smalil
_amount vented and that Dr. Ceissler will dor*umeﬂt this to you in ‘tqerr wesxﬁ“ ~
notes. L W""a) L; ,:Q;laws ‘ /!!\, ‘\{_"v’ lf.'vlﬁp‘.ff'v e,
Moot R, & . >
H-1 ENGINE LOX SEAL LEAK DETECTOR INTERLOCK: As a result Of B S W
i

DCR action a review of this interioc'&: :gic was made. The present design T
uses the signal from any of the 24 sznscrs as an interlock action in the preca-
ration-complete chain up to ignition command. From that command to liftoff
the voltage signal from & of the 3 sensors on each engine is interlocked to
provide cutoff, In order to increase the probability of launch in the last min-
utes of cox.ntdown if one sensor r failsd and sent a false signal (norrna,1 failurs
- rnode’is open - no 51gra1) it was decidead to substitute the voted logic relay '
“for the any sensor relay in the -tv':epaz i on—«*onﬂplczte chain, - The-any-sersor
s*éf“a‘l w111 still be d1sb)1avar via larm~ and analysis data is availakle on the
DEE-6 prmtout Th1s decision has teen discussed with KSC/LVO personne!l,

—

-IB STAGE TANK TOOLiN{G: Ling-Temco-Vought is now completing ti
J.&St tank for S-IB stagss 13 through 16, The last tank is expected ic be
shipped on 10/7/68. Plans are beirg formulated to store the governmeri
furnished tooling at Michoud in order to maintain the manufacturing capability
should any S-IB tanks be requirzsd in the future..(,r'

S-IVB-506 STATIC FIRING: The 5-IVE-506 static firing which was success-
fully conducted on 7/17/08 werifizd proper stage operation with the reduced ;
LH, tank pressures. |,

DEATH OF SATURN IE EMPLOYEE:; Mr. Lyle D. Mcllwain died last |
.night of a heart attack. Mr. Mcllwain came to MSFC in mid-1964 fro*q
Thiokol Chemical Ccrrpora tion 20d was employed in our Systems Engineer-

ing Office., .
- v



Ed Buckbee
Translations
B.T. My surprise that DCR Board was not advised was based on our previous hard _______________faded out____________lst stage burn. B


Ed Buckbee
Translations
He has. I'm now satisfied. B
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1, Launch Vehicle Working Group: On July 19 Bill Huber transmitted
to Milt Rosen copies of the reports and we are continuing to work on
“refining the data and answering questions from the working group. IO

is distributing copies of the reports for comments,

Milt Rosen has requested a two-week extension (August 1 to August 15)
on completion of his final report for the PSG. He will not have any
written material for the July 23 PSG meeting ‘at Goddard.

We will present a summary of the Rosen studies for you at 2: 00 P. Mo,

Monday, July 29, 1968, in the 10th floor conference room./

NOTES 7/22/68 WILLIAMS

2. Bioscience Experiments: John Mason, MTX, and John Hilchey (ASO)
prepared the draft document '"Contribution of Man to Space Biology Flight
Programs' as input to the Program Source Document for the Bioscience
i “Program Memorandum. The paper is due on about August 15 and is now
st being reviewed within MSFC, We have been asked to help in a follow-on
To W A | effort to explore presented alternate approaches through this fall. This
re ot Hoiid- 2 !may be a problem in view of an interpretation that Dr, Mueller doesn't
5 _2) ‘want us to work in the Bioscience area. Iam 100k1ng into this and will"
“present the overall situation to Mr. Weidner shortly,
Dr. Hilchey also contributed to the Bioscience Manned Experiment
Program submission to the Sciences and Applications Section, EMSF
'Workmg Group PSG, especially in experiment description and time-
phase planning. The concept of grouping bioscience experiments into
compatible modules or Program‘Elements (Bio C, Bio D, E, and F) were
reviewed. The Bioscience Directorate will incorporate new Program
Elements into Bioscience Program memo to BOB,

3. Nuclear Propulsion: The second test (restart) of the Phoebus-2
reactor was conducted at NRDS July 18, 1968, (first test successfully
accomplished June 26, 1968), to obtain reactor control characteristics
and other design data over a wide operational range., Neither full power
nor long duration were objectives.,

At the 1350M W power level, a feeder valve signaled a malfunction and
triggered emergency shutdown. .Subsequent determination that the signal
_was erroneous led to restart for a very smooth and successful test. All
“test objectives were achieved. Maximum power level was 3670MW, total

_run time was 30 minutes. . .

Pl

4. Optical Communication Technology: Optical Communication contracts
NAS8-21497 (Perkin-Elmer) and NAS8-21498 (Chrysler) were signed on
July 12, 1968. Technology needs require to investigate ''alternate
approaches' using ground and/or space tests, as appropriate, | —



Ed Buckbee
Translations
F.W. To whom did he say that? B
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S-1I-5 - Static firing countdown was terminated on 7/25/68 after LOX and
LH; loadmg because ¢ of fa11ure of the LHZ vent valves. New vent valves

have now been installed and will be checked out today. 7 Tentative plans call
for static firing on 8/1/68,

NOTES 7/29/68 BALCH

Reference my Notes of 7/15/68 regarding power failure on S-II-5 on 7/11/68.
An intensive review of circumstances and procedures has been underway to
prevent recurrence of this and similar incidents. Karl He1mbur_é—§151ted MTF
on 7/24/68 and corrective action will be coordinated with him. Gas volume
_in the duct was insufficient to have caused loss of the stage, and the LH recirc
pumps were not damaged by this back flow. As previously reported, two recirc
pumps were damaged in a subsequent independent inspection of insulation entry
into the electrical connectors on the pumps and had to be replaced. Changes in
the facility power circuitry are now being installed that will provide ease of
positive verification in the Test Control Center of the status of all of the remotely
located switches. Although there was no involvement of GE and Boeing in this
particular incident, review of procedures utilized in areas under their control
has also been initiated.‘/

S-1I-6 - Mods to Augmented Spark Ignition (ASI) lines have been installed on
all engines except No. 5, and this engine has been lowered for ASI line modification
LOX screen mods are to be started this week. Power-up is scheduled for 8/5/68. v~

S-IC-6- Preparations are in progress for static firing on 8/6/68.  Major
constraints are open paperwork, tight delivery date for POGO modification
hardware, and possible conflict with with the S-II-5 firing. Reexamination

and resolution of schedule is expected today. SRR

Public Affairs - The President of Louisiana State University and the Chancellor

of Mississippi State University, with other officials from each of these universities,
were at MTF on 7/25/68 for discussions with Mr. Francis Smith, NASA
Associate Administrator for University Affairs and Mr. Herbert Quinn of his office.
I also participated in the discussions along with Mr. Harry Gorman and

General O'Connor. _—
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ATM EXPERIMENT S082, NAVAL RESEARCH LABORATORY (NRL),
CRITICAL DESIGN REVIEW (CDR): The NRL CDR will be held July 29
through August 2 at Boulder, Colorado. The review team will consist
of representatives from NASA Headquarters, MSC, KSC, and MSFC. V
"KC-135. ZERO "G" TESTING: Zero "G'" LM end film retrieval tests

in a KC-135 aircraft were compiueted last week. The results of these
‘tests are being studied by P& VE and cognizant experiment engineers..”
ATM PRELIMINARY DESIGN REVIEW (PDR): We have scheduled the
ATM PDR at this Center beginning with a general session at 1:00 p. m.
Monday, August 26, with Tuesday and Wednesday being devoted to
‘separate design group meetings and the pre-board on Thursday after-
noon. \—

MDA DOCKING PORT DELETION: During the Baseline Meet1ng held

at MSFC on July 24-25, it was _tenta tively decided (pending final min-
utes from Headquarters) to remove docking port #4 from the MDA

(three of five MDA ports are now removed). The reason for its removal
was weight reduction.

SATURN I WORKSHOP BUDGET: A meeting with McDonnell Douglas
Astronautics Company concerning FY69 requirements was conducted

at St. Louis on July 25. Funding reductions were discussed covering
an assortment of line items to bring requirements in line with re-
sources.y”

LM-A PROCUREMENT PLAN: The MSFC Program Cffice has agreed
to coordinate the procurement package for the LM-A modifications with
us to assure compatibility when the hardware transfer takes place. It
is necessary to submit the procurement package to Headquarters as
soon as possible to allow continuation of the Grumman effort in September
directed toward a 1971 launch dates— :
BRIEFING TO DR. MUELLER ON WORKSHOP ATTITUDE CONTROL
SYSTEM (WACS): MSF has requested that we prepare a briefing for
Dr. Mueller on the WACS. The briefing is also to include tradeoff _
factors involving CMG's versus a tt>1prope11ant (WA CS) system for the
Workshop._ No date has been set but is is expected to be about mid
August.

AAP PROCUREMENT RESTRICTIONS: Hal Luskin's office has advised
that the July 12 teletype from Director of Procurement, which required

all AAP procurement actions be be approved by Headguarters, is bemg
Lescinded. ‘his enables AAP fo incrementally fund contractors, make

scope changes and process relatively '"small dollar' purchases without
Headquarters approval.” The other procurement restrictions applied
Cctober 1967 still apply to AAP and other MSFC programs.\—
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H-1 Engine - The H-1 engines in S-IB-12 performed as predicted during the
long duration static test on July 25, Inspection after the test revealed
no hardware anomalies. -

The LOX pumps were disassembled on July 27, The vented bellows LOX pump
seals were in acceptable condition. The retrofit "of the vented LOX bellows
seals in S-IB-205 is scheduled to begin approximately August 5, 1968. |~

F-1 Engine - POGO - The notes of 7-8-68 concerning MSFC turbopump testing
erroneously reported that with helium injection the LOX feed system flrst
“mode natural frequency was 2.5 cps. Actually, the testing was with a
fully charged helium accumulator. The reported indication of a second

mode frequency at 12-14 cps has not been confirmed by detailed data analysis.
At | RETS, the planned ten test program on engine F-4028 to validate the

POGO solution as related to the F-1 engine was completed with seven tests
conducted during the period July 22-26. Test conditions included 2&wexs-.
"soft" shutdown, S-IC-6 static test conditions, and flight LOX pressure
simulation with the prevalve charging sequence. Following the bomb test
"reported last week, the gas generator ball valve and injector were replaced
and a gtability rating test was conducted on July 22. The engine damped
in only 8 ms with no indications of gas generator instab111ty.

) KSC - During replacement of prevalves and a PVC duct on S-IC-3 at KSC, ,gmh___
etal partlcles were found on the pump inlet inducer blades of the engines
in positions 2, 3, and 5. Numerous partlcles, ‘which appeared to be nickel
and steel, of the order of 0.001" x 0.005" with a few larger particles

of approximately .125" x .125" x .005" were noted. The particles appear

to be within acceptable limits. However, Rocketdyne is making a determina-

\ | tion of the acceptability and The Boeing Company is trying to determine
Dicker  the source. |~

rray
p——"’——jLZ_EEELBE = Failures of the J-2 engine pressure transducer housings as
Zbojrg a result of gg;ess CorrOSLOQ,OﬁWEhe housing material have been found. A
/}f failure of this type results in externaI Teakage. Six failures of this

eQ type have been reported prev1ously but at the time were identified as
bewy being gaused Ey lack of weld penetration., Some of the more critical failures
wou €@ 1n the start tank and the helium control bottle systems, particularl

rE%St‘ as gffecting restart. (This failure mode, however, is notyrelatedpto any ?
[/ of the AS-502 anomalies.) All transducers are being evaluated to determine
C&h‘ﬂ-' “failure_ impact and the Laboratorles are assisting Rocketdyne in selectlng
HNHAA?' ﬁh acceptable f1x.. Any impact on AS-205 and AS-503 is being assessed. L

HH/ During an attempted firing of the S-II Battleship on July 28, engine
number four failed to reach mainstage. The prellmlnary analysis indicated
Sbﬂgeg..LOX starvation to the gas generator; 131 tubes were split in the combustion
chamber, The gas generator LOX bootstrap line and the gas generator control
B l valve were removed. Joreign material was found which probably restricted,

LOX flow v to the gas _generator. Efforts to 1dent1fy “the material are

contlnulng.


Ed Buckbee
Translations
Dieter Gray Looks like a new rash of contamination. Any suggestions? B
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NOTES 7/26/68 CONSTAN

VISITORS TO MICHOUD

On Thursday morning, July 25, 1968, Mr. Francis Smith, Assistant
Administrator for University Affairs, accompanied by Mr. Herbert

Quinn of his office, visited Michoud, After being given a briefing by
the Michoud Manager, Messrs Smith and Quinn were given a tour of

o e S 5

the facility before their departure for the Mississippi Test Facility. }—
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1. AS-502 Lateral-Longitudinal Coupling: Our study of the lateral-
longttu:i'{al coupling, observed on AS-502, has finally produced reliable
_resultsvivhich have been reported to Mr. Goerner and other people at
"P&VE. The study includes digital and analog simulation of the
longitudinal POGO phenomenon, the lateral bending and control system
coupling and the coupling between lateral and longitudinal vibration
modes due to the LM asymmetry, The simulation also features time
_Eﬁ.. \ varying coefficients. Summary of results are the following: (1) _The
Sovnds like model demonstrates the POGO instability as observed during the 110 -

-:;VL;‘:?LLF(J” osc111at10ns, we obtain about 0.6 g longitudinal acceleration and 0.3 g
pitch (lateral) acceleration in the LM. The last figure is somewhat
Uhv‘-ﬂ"lfwi"ﬁ lower than observed in flight;*(3) Elimination of the POGO instability
OP WL\A;" LIL'Ehe model by detuning the first'LLOX suction line frequency to 4.1
MPF wed “'\ cps reduces the longitudinal oscillation and the lateral response of the
CM and the total space vehicle substantially; L(Z) Shifting the POGO

Af) 120 sec flight time;"(2) With aA thrust of 20,000 #, due to POGO

§02 . instability to 4. 5 cps, i.e., separating it from the coupled LM frequency,
@‘Mg decreases tthaln of the coupling mechanism substantially (approximately
a/{ factor of 10).” This results in a proportinate reduction of the lateral

lMVD)Vid response of the LM and vehicle; V(IS) No evidence was found of a couphng
between control system and 10ng1tud1na1 ‘oscillations on 502, Plans for
awq We |future analysis include updating LM model (coupling mechanism) based
are 4 (}WS/L n results of short stack test, (important factor in view of remaining
j discrepancy with flight data) and incorporation of POGO fix.- Prediction
M‘F .A ¢ lof loads upon S/C will depend critically on this study.
P ;. c ﬁC@ . Effects of Unsteady Oscillating Shocks Prior to and at the Time of
J LA Failure: (See Note 7/8/68 - same subject, attached) Our estimates
(er HQJf,) f conservative upper limits for the unsteady aerodynamics loads connected

el M&C ith the plume induced flow separation observed on 502 have been reported
t the last POGO teleconference on July 15, 1968. The lateral
(G.f pr‘se acceleratlon exerted upon S/C (on the LEM) caused by these forces is
: about T .07 g. MSC considers these loads as large enough to be of concern

s in connection with other loads and further studies were requested by
OP ﬂﬂs ) Gen, Phillips. We have analyzed the shock oscillations as recorded

on the "ELOTS'" chase plane film in more detail and have constructed

2 '"'"most probable' resulting unsteady aerodynamic force which is

: 1~r'régu1ar in time, but contains a noticeable component at LM frequency.
Result lateral acceleration with this driving force is t .01 g only;
hbwever, it is to be stressed that the confidence in this evaluation is

~ rather low due to extremely meager experimental evidence. Since the
assumption of a shock oscillation in resonance with the LM frequency-
‘cannot be completely discarded (due to POGO type plume oscillations or
due to "natural' buffeting frequencies), it is felt that further in flight
‘measurements of pressures ] in the rearward areas and poss1bly alsmme

wind tunnel tests should be prov1ded to gain a better definition of fhght

l1oads, Howey,/we do not feel that these data would be _mandatory
'frmr to 503, T s



Ed Buckbee
Translations
E.G. Sounds like a hugh step toward full understanding of what happened in 502. Congrats to all involved! I guess we are appraising MSF, Apollo Progr. Office [George Hage] and MSC [George Low] of this? B


Ed Buckbee
Translations
E.G. Please make a specific proposal package. B
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MODIFICATION AND VALIDATION EVALUATION (MAVE): A presentation on the
correlation of the AS-205/503 MAVE activity to overall system safety
was made at the Sixth System Safety Technical Interchange Meeting in
Seal Beach, California on July 18. Emphasis was placed on the organi-
zational aspects of the validation evaluation to show how maximum ;

'safety assurance is being achieved with a thorough review and assess-
~ment of change actions. The presentation was well received and sub-

sequent comments indicated that the MAVE results will be extremely
beneficial in building overall confidence in the forthcoming launches.

' The safety assurance for these launches should also be definitely in-

creased as the result of these positive efforts..

GSE _PC BOARDS: RCA (Huntsville) has produced a new design on Printed
Circuit Boards for use in the RCA 110A Computer. This design incor=-
porates all MSFC suggested engineering improvements to overcome the
many operating deficiencies experienced in the past.,

TECHNOLOGY UTILIZATION: The solid state radiographic image amplifier
being developed for NASA/MSFC was demonstrated to Dr. Richard Hsich,
Director, Health Research, and four other officials of the Public
Health Service (PHS). Dr. Hsich inquired as to how PHS could obtain
_these devices from NASA for some clinical evaluations. A portable
x-ray unit of "attache case size'" using the solid state radiographic

imaging system is desired. Phase B of Contract NAS8-20185 is scheduled

to deliver a suitable, improved image amplifier by May 1, 1969. This,
in combination with a small, portable, low energy radioisotope camera
can fulfill Dr. Hsich's requirements.

© A presentation was made in Houston at the Third Annual Meeting of
the American Association for the Advancement of Medical Instrumen-
tation on selected nondestructive test devices developed for the .
_Saturn V program. Devices discussed were Solid State Image Ampli-
fiers, Neutron Viewing by Closed Circuit Television, Ultrasonic
Scanping Devices, Liquid Crystal Temperature Indicators, and Eddy
Current Thickness Gauges. The presentation was well received as
indicated by the number of interested persons who came to the NASA/
MSFC booth to view the hardware and request additional information.

QUALITY TRAINING: We have completed presentation of a course in
High Pressure Systems at KSC for the Operations Support Directorate.
"The students were key Bendix and Air Force personnel. KSC was ex-
_tremely pleased with the course and asked for additional classes as
soon as possible. We made no commitment pending definition of the
future of the training effort. \

v’
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1. Ring Laser Gyro, A three axis ring laser gyro assembly has been received
from Sperry and 1s presently in our Lab undergoing evaluation testing. The
assembly measures angular rates in three axes. In the normal position the
units have been operating satisfactorily but in any other position erroncous
data is obtained. Prelxmlnary evaluation of this problem indicates a computer
problem. The computer is provided with the gyro assembly., Dr, McDuff, a
summer faculty employee, has the task of evaluation of this assembly. At the
end of the summer, it is questionable whether this and other similar work can
continue because of the shortage of qualified personnel, . —

2. ATM Optical Efforts, At the request of Mr., Purcell, the NRL Principal
Investigator, we have evaluated the optical system used in his spectro-
heliograph (NRL-A). The system was evaluated by means of digital computer
programs which were developed inhouse. These programs produced spot diagrams
which displayed the energy distribution at focus for various field angles,
wave lengths and diffraction grating positions. Mr. Purcell has reviewed

this data and the resolution of his instrument from the computed data confirms
his design data. .~ s

3. ATM Star Tracker. Negotiations with the Bendix Corporation, Navigation
and ControIﬁblvlslon, for the ATM star tracker have been completed. This
contract is for five flight and one prototype star trackers with the first
»prototype unit to be delivered in approximately seven months from the date
of the contract.

4, Support Activity for KSC. Mr, Weber's part time assignment as assistant
to Dr. Gruene has been terminated with the draft of the final report., In this
assignment, which took about 50% of his time, Mr. Weber managed the KSC-LVO
part of the MSFC assistance program for Dr. Gruene as directed by your memo ,
dated January 5, 1968. This program originally called for 100 MSFC engincers
for about 6 months (50 man years)., MSFC and LVO subsequently agreed on 64 3
requests (32 man years). Actually, 45 engineers were assigned, performing for
a total of about 16 man years. Reasons for these lower actual manhours were:
(1) nonavailability of certain required skills, (2) careful screening of MSFC
nominations, and (3) continuous control of the program. Dr. Gruene has made .
very conpllpengg{F";gmgxkg _to _me_about this assistance and its eff1c1ent support. v/

5. Personncl Achievement. Mr. George B. Doane, Branch Chief of the Inertial
Sensors And Stabilizers Division, obtained his Ph,D. last week with the final
examination,” 5 A

N, sl L #»rx JENQ¥JL cau

3. / A [}

Tt ;_;(4 (e_ Nlag, ¢
‘ ¢ “: - E ' * J"\. /"‘C,/ v I{(—L{’(_LS '/ v‘e:{ 5
e/, r we My\ &

R
v


Ed Buckbee
Translations
W.H. If he puts it in writing, we can pass the thanks along to the individuals involved, incl. Mr. Weber. B
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ACCESS ARM NO. 9 A meeting with KSC and Boeing engineering was held on
Thursday, 7/25/68, to review testing accomplished and tests remaining
for Access Arm No. 9 (Flow 3). Most of the revised criteria has been
"satisfied and it was agreed that arm would be in a condition to remove
from the test tower on Thursday, 8/1/68, several days ahead of schedule.l
Next Arm 9 (Flow 1) will be available for installation on 8/13/68, and
the control console available 9/1/68. Environmental chamber was re-
ceived from Chrysler on 7/15/68., -

S-11 STRUCTURAL TEST PROGRAM The S-11 (V7-21) Stage Structural Test,
Phase |V, is scheduled for today, 7/29/68. This phase will involve
LHp for the first time in this test program.

F-1 ENGINE Work commenced on the fabrication of the fuel pulsing system
for the West Area F-1 Test Stand. The first fuel pulsing test is sched-
uled for 8/10/68. :

F-1 TURBOPUMP (P0OGO) No testing was accomplished at the F-1 Turbopump
Stand last week to keep from interfering with static test of S-IB-12.

We are now modifying the test setup to pulse the fuel suction lines in
order to gain confidence that fuel suction line pulsing can be accom-
plished at the engine stand without detrimental effects (P&VE has re-
quested fuel suction line pulsing at the engine stand). Fuel suction
line pulsing test should begin at the turbopump facility on 8/6/68. Lox
system pulsing will resume at the completion of fuel system pulsing.,

S 11-5 (MTF) The S-11-5 acceptance static firing test attempted on

Durlng the LH, Vent Valve Cracking Test the No. 2 vent valve would not
relieve when the tank was pressurized and vacuum applied. The No. | vent
valve worked properly. During the Common Bulkhead Pressure Rise Test
"neither valve woqlq‘£§§pond to the open command and tank ullage pressure

FoSe from 8 p.s.i.g. to 26 p.s.i.g. due to boiloff. The valves opened fﬁﬁ{

after reducing the ullage pressure by emergency dump procedure and pulling™

a vacuum on the vent valve sense line. Post-test examination revealed ﬁ KDD & 2,

that the valves did not respond properly because of plumblng errors.. | o R
/4

S-1B Test SA-56 was conducted on 7/25/68. This was a duration test, ~—

lasting 145 seconds, on stage S-I1B-12. The stage is scheduled to be
removed from STTE on 8/6/68. Inspection after this run showed that_all.
~lox pump seals were satlsfactory Vil

TORNADO DAMAGE A small tornado hit Test Lab on 7/28/68 at 2:45 pm. An
office trailer near Bldg. 4583 was turned over and heavily damaged. A

“wall panel was blown off the Instrument Lab, Bldg. 4650 and other minor
damage to the area was sustained. There were no personnel injuries.



Ed Buckbee
Translations
K.H. NARS? B
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NEGATIVE REPORT.
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1. POGO Fix for S-IC-3:

m—

POGO modified Whitaker prevalves have been installed in S-1C-3. .~

2. S=II "B' Structure Test:

Investigation of the S-II "B' Structure failure is still in process.
Cracking of a stringer during assembly appeai: to be a possible
contributor to the failure. The forward skirt from S-II-10 will be
used, along with a new S-IVB interstage, to repair the structure.
The new completion date for testing is November 27, 1968. ,—

3. S-I1I Common Bulkhead

In reference to your comment on the Lucas Notes of 7-1-68, the
ultrasonic indications of debond in the S-1I common bulkhead are
believed to be interpretation anomalies. R-QUAL is investigating
further for any indications of deterioration of controls or work-
manship and, if necessary, a team of R-QUAL, R-P&VE and R-ME
specialists will be formed. (See Grau's Notes «f 7-22-68) .~

4, S-II-5 Static Firing:

The static firing of S-1I-5 was scrubbed at approximately 5:15 pm
on July 25, 1968, due to erratic LH) vent valve operation. Iavesti-
gation indicated a loose sensing line probably caused the problem.
The vent valves will be examined for any other problems. Static
firing is set again for August 1, 1968. _—

5. S-II Battleship Firing:

S-II Battleship was shuf /~wn 5 seconds after start (2 seconds of
mainstage) by a Thrust O. K. switch from Outboard Engine No. 4.
Cutoff was caused by a Gas Generator malfunction resulting in pump
stall. C‘ont(amination was located in the G.G. and is believed to be
the cause of the problem. Investigation is continuing. -

6. AS-503 Structural Assessment:

Informal progress report was given George Hage on July 26, 1968.
Mr. Mulloy, P&VE, and Mr. Vale, MSC, have already established
fine working relationships and a sense of'urgency. MSFC/MSC
working agreement w111 be reviewed by George Low today with
signature expected. \/
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MSFEB Meeting - During the MSFEB Meeting 22 July, the MSFGC Strapdown
Experiment was considered. It was not approved. The initial reasons given
‘were honcompat1b111ty and excess weight. It subsequently developed that the
true reasons were shortage of funds and the large number of experiments
a."luready approved for the very l1m1ted number of AAP flights. The experi-
"ment must be flown in the IU and it would be flown on one of the late Apollo
flights as a passenger experiment similar to the S-027. Therefore, the
Experiments Office recommends that the experiment be continued. vV'We will
_attempt to find funding from a source other than the AAP Experiments

Definition and Development Accounts, |~

Manufacturing in Space - Subsequent to the MSFEB, Mr. Lake met with
Mr. Armstrong (OMSF-MT) to discuss experiment funding for FY 69.
Mr. Armstrong firmly supports '"Manufacturing in Space.''|/He will attempt
'to make available at least $300 OOO\(S begin definition of the proposed
In-house experiments and to initiate limited contracted effort to define an
experiment program in which industry would participate. Lack of assur-
ance of funding for the other experiments currently in definition does not
appear to be due to a decision not to continue, but due to no decision having
yet been made. We assume that the $1. 2M residual funds currently at the
Center, being held because of the block against obligations, will ultimately
be made available for MSFC's use., However, it is becommg 1ncreasmg1y‘
“clear that the funds will not necessarily be used for the originally specified
experiments. We have been requested to submit a modified Experiment
“Program Plan,

k.

v

Experiment S-074 - Cosmic Ray Electrons - Messrs. Absher (R-QUAL),
Engler (R-P&VE) and Lake and Miss Smith (R-EQ) visited the Laboratory
for Astro-Physics and Space Research of the University of Chlcago on. -
Thursday to discuss the structural configuration and the qualification
requirements of the Cosmic Ray Electron Experiment currently being
developed by the University of Chicago.

Our contacts with this group have led to an increasing respect for their

_abilities. They are housed in an extremely “well- equipped bulldlng They
have about one hundred people; eight to ten senior (post-graduate) researchers,
thirty graduate students, thirty-five technical support people and thirty-five
data analysts. They have underway currently two flight projects, a continuing
balloon-borne research program and data reduction from previous experi-
ments; all in cosmic ray physics or closely allied fields. They have had
twenty -two successful satellite ‘experiments. in twenty- two attempts
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1. Contingency Payload for SA-503: This time we are modifying
_only the SM part of the BP 30 payload. The modification consists
of the replacement of the ballast tanks. Two of the tanks are 51"
in diameter, the other two 45". These tanks are being fabricated
in-house. Four of the eight bulkheads have been completed. Two
have been welded into the cylinders using specially designed
fixtures which have worked well. The first bulkhead weld required
no repairs; inspection of the other is not complete. The schedule
is really very tight and hence we are operating two shifts - no-
overtime has been applied so far. L

2. Payload Simulator: We are shipping to MTF an acoustic test
article recently completed in-house. The article will be used in a
P&VE program to determine the acoustic responses of a payload
suspended in a 22' diameter honeycomb shroud. The shroud is made
‘up of test panels originally intended for the Centaur/Voyager Program;
the payload is a rack structure carrying a 70" diameter Saturn I
structural test tank. The assembly job was performed on low cost
wooden tooling and labor was applied on an as-available basis. The
shipping trailer is @ modified Saturn V thrust structure transporter. |_—
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1. J-2 ENGINE-TO-STAGE ATTACH BOLTS: Reference Notes-Lucas-6-17-68. A new
Standard?Threaded Fasteners, Torque Limits for" MSFC-STD-486 is in preparation.
This proposed standard should benefit both MSFC and its related contractors
since it expands the range of fastener tensile strengths and will update torque
values listed in the presently used ABMA-STD-18. The document is being
coordinated with R-QUAL and R-ME and will replace the ABMA Standard.
2. S-I1-A-STRUCTURE TEST: Test phase II (cycle proof test and influence
loads on fill and drain fitting) and test phase III (influence test) were run
during the past two weeks. Testing with LH2 is planned for this week. At
the beginning of this test phase, we were 16 days behind the established
_schedule. The splendid cooperation of R- QUAL in inspecting of the A-structure
between test phases has resulted in 11 days of schedule recovery,
3. POGO: The next POGO Working Group Meetiﬁé and the next Management Review
to General Phillips are tentatLvely scheduled for 8-13 & 8-16-68 ,respectively.
The first phase of the short stack dynamic test at MSC has been completed.
The tests completed to date include longitudinal, pitch, and yaw forced response
tests. The test program to date is considered successful. A cursory evalua-
tion indicates that the math model 1s a reasonable representatlon of the test
results. »//
4., S-II FLEX LINES: Our assessment of the number of flexible 11nes to be
tested to confirm their integrity feor flow induced vibrations was completed
Criteria for the review was established between NR and our Propulsion and
Structures Divisions. Two lines each of eight different bellows systems
must be flow-tested by the AS-503 CDDT.,
5. AAP-2 O-g HARDWARE: An engineering review of the zero-g hardware was -.
conducted at the MDC Santa Monica facility on 7-22-68. The mockups are pro-
“céeding well on schedule, and very few discrepancies were noted. None of
these would require much work nor - extend the scheduled completlon date. In
general, the design's Jworkmanship and engineering are excellent, and the
latest color schemes have been used. MDC is preparing for the NASA review
of the zero-g hardware on 8-1-68, at which time personnel from MSFC, MSC,
Wright-Patterson AFB, and MDC will convene at Santa Monica to be briefed on
the hardware and the status of the attendant paperwork.l”
6. _EVA AD HOC WCRKING GRCUP: The group will make the recommendations to its
respective Program Managers that: a) _egress from the LM ascent forward hatch
be baselined for ATM film retrieval, b) that the film retrieval work stations
be moved such that the LM end work statlon is 456~§tound the AIM from the LM’
orward'hatch and the sun end workstation is dlrectly beneath the hatch. It
was “agreed that the manual translation concept be established as the baseline
for LM/ATM EVA (for Astronaut translation). |~
7. FUTURE HUMAN FACTORS RESEARCH PROGRAMS: At the request of Dr. Johnson,
R-EO-DIR, Dr. Jon Rogers from our Human Factors organization participated in
a coordination meeting at NASA Headquarters with personnel from OMSF and OART.
Dr. Rogers presented our Laboratory human factors research programs presently
funded by OART and explained the programs planned for the future. Considerable
interest was expressed by those present in seeing that some of the future work
be funded. OART has established a Man-System Integration Advanced Planning

Group, and they will request MSFC representation. The first meetlng of the
“Advanced Planning Group to develop a 5 -year man- “system 1ntegraticn plan is
scheduled for 7-30-68.

NOTES 7-29-68 LUCAS
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NATIONAL SPACE BOOSTER/APOLLO COST STUDY DATA COMPARISON:

The National Space Booster Study (being conducted by Chrysler

under contract from Mr. Webb) is being monitored by NASA Headquarters and ,M‘

does not include MSFC participation. It is our understanding that various = .

data inputs from the Saturn prime contractors are currently being reviewed / /fa.m.j"

by MSF. We have been informed that a cursory review mdlcates a wide dis= / /% :

crepancy between the data submitted to MSFC for the Apollo Cost Study and i 'JW

data submltted to Chrysler on the Natlonal Space Booster Study From a

“Center view point we feel there is a need to reconcile this data; or to under-”l‘m"‘" A

stand the rationale between the data submitted to Chrysler and the data pre- S
Mv1ous‘ly supplied to us ‘/V?e are currently attempting to obtain copies of the [Mtdb

Chryster data.V, SRR A 2 et p::! f

TASK WORK PACKAGE SYSTEM: \"f\?‘w Mo i ‘“b

N\

The call to initiate the MSF Work Package System was received "E ~
July 22, via letter from Gen. Bogart. It calls for Headquarters TWP submis- ’
sion by October 15, 1968. We need guidelines from MSF on AAP before we / [C’rb
begin data collection. We are preparing internal instructions in anticipatiorn “"““‘“’,
of issuing a call about August 15., 6, 7t .

ESEPARATION OF UNIVERSITY OF ALABAMA IN HUNTSVILLE (UAH) FROM
UNIVERSITY OF ALABAMA:

In March of this year you and Dave Newby met with the Huntsville
City Father's (MSFC Advisory Committee) to advise that group of the Center's
plans to discontinue the subsidy of the UAH graduate studies program. In /
response to thlS announcement the Advisory Committee requested _your_ support
ir_;_glaklng UAH an 1ndependent un1vers1ty

e e ey

At Mr. Newby's request we have conducted a sensitive study of
all considerations (academic, financial, legal and political) which are involved
in pursuing the proposal made.

We are ready to present the results of this.study. 1o you & at _your

_convenience. g
WM,

H Hwe . P/f?'g fay o mfﬁ Yohfore
/”ﬂﬁu SUME JZL&/ 0#/;/{&1(/ r]/? '9“2’
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Ed Buckbee
Translations
H.M. I know. Let's discuss this during a Staff Luncheon. Please remind me to bring it up. B


Ed Buckbee
Translations
Let's discuss this, too! B


Ed Buckbee
Translations
H.M. Any time. Please lay on with Ed Mohlere. Make sure Shep attends it, too. B
[MSFC Advisory Cmte requesting vB support for separation of UAH from UofA]



NOTES 7-29-68 MURPHY B 2

System Safety Analysis for AS-503: General Phillips has issued
a systems level task directly to Boeing for this analysis to be
performed by Boeing TIE. Monthly reviews are to be given to
General Phillips with the first review to be held August 18, 1968.
We intend to have an in-house review of this effort, prior to the
Teview w1th General Phillips. WWe will follow this effort closely
~and keep you mformed of 51gn1flcant findings. /'

Q—_ LT S ——— e e i A A . 4 A i e




NOTES 7/29/68 RICHARD ;B?/J/

Background on the position taken at the Baseline Review regarding the
_unmanned rendezvous of the LM/ATM is as follows The basis of

Dr. Mueller's request to_study the S-1IVB restart was the possibility of
_savings to be effected on the LM-A modification. Definition of the extent

of these savings depends on in- .depth tradeoff analyses of location of
capability in various modules of the cluster. We have initiated such studies
in-house, with very limited support from Grumman (which understandably

is reluctant to support such MSFC requests) but have made limited progress.
The erosion of our position_ (1nd1cated by Mr. Luskin's opening remarks)
regardmg both overall systems engmeermg respon31b111ty for the cluster

T

‘and hardware rejons1b111ty for the LM- A," crlp’ple's"our efforts. Also

e

e B

there has been considerable lab . 1nd1cat10n that extensive.testing is required
2n restart (including a flight test) before confidence can be established.

Vté have pursued the problem far enough to establish feasibility of the S-IVB
_rendezvous but the difficulties are greater than-if the LM, as presently '
defmed, is used. We shall present our cogilus193sﬂ£*hzggwt‘2”deta11 \within

the next two weeks so that the Center position can be sent to Mr. Luskin
as we promised at the Baseline Meeting. V“’




-
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NOTES 7/29/68 SPEER

1. AS-205 Propellant Depletion Sensors: Last week Curis Kraft chal- ‘

1enged S-IVB/AS-205 propellant depletion sensor armms at a time
“when the probability of achieving mission orbit with failed cutoff sen-
r"sors is low, . The July 26 Level I CCB decision on arming time (See
Notes Teir), while not reflecting the total MSFC 3 ¢~ design goal, in-
creases the crew risk only sllghtly and insures S/C orbit attainment
~éwven in the unlikely event of cutoff at arming. Tradeoffs between :
‘space vehicle mission ob_]ectlves and the crew safety launch vehicle
design considerations are becomlng of increasing frequency 2 and
importance.\~It appears that more realistic measures for the actual
"flight hazards need to be developed (e.g. how ''unsafe' is a J-2 LOX
depletion). Our conservatism is likely to cause over-reaction to the
other extreme, v :

e

-

2. AS-205 Engine Out Africa Gate: ETR Range Safety has established
criteria to command S-IVB shutdown in the event of S-IB engine(s)-
out to prevent under all c1rcumstances an impact of the S-IVB/IU in -
Africa. This, of course, would cause an’ early. abort commitment for
‘the S/C. MSC feels strongly that they must obtain as long an S-IVB
burn time as possible due to the importance of the spacecraft mission
~t6the Apollo Program, and that this far outwe1ghs the r1sks asso-
ciated with an Africa impact, KSC and MSFC support MSC in this
d;(;snmn. KSC is expected to request an ETR waiver of the AS-205

L

engine-out Africa Gate.

3. AAP Ground Command Requirements: In coordination with MSC
we have received a total of more than L, 500 propos e com.-
mandﬁy&mgﬂgggﬂé@g%}i&m& 3sions, This far exceeds t the capablhty
of of ground flight control., We are reviewing these requirements to
Teffect a reduction to no 3319;9_ than 500 RE. commands by either elim-
inmation, comblnlng with other functions or making it an onboard
function. In addition, we are evaluating MSC's proposal to backup
critical IU functions, after insertion, with the airlock's command

“Ej?s»"cléfh. v

4. Facilities and Environmental Measurements on Pads 34, 37 and
_3_2: A review of MSFC requirements for Facilities and Environmental
measurements on Pads 34, 37 and 39 has been completed and served
to 1dent1fy the total MSF C (including primes) reduced requirements in
this area in going from an R&D to an operatmnal measuring list,
These measurements (pressures, temperatures, vibrations, etc )
which add to KSC's measuring program are of importance for our

launch and early flight engineering analysis. o

ﬂf.@é/;/‘
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Ed Buckbee
Translations
L.R. Reasonable! B


Ed Buckbee
Translations
True

Ed Buckbee
Translations
Lee Belew That's too much! B





NOTES 7/29/68 TEIR vB
129/ 5 ;A./
SA-205 LAUNCH VEHICLE STATUS: At this time there are no significant
problgvrns with any of the stage or GSE hardware. Installation of the carbon
“seals (bellows type) on the H-1 engme LOX pump cavities is scheduled for
August 5, 1968. Installation of the change to the S-IVB Propellant Utiliza-
tion (PU) System to allow flying the PU System open loop has been comple-

ted. Launch vehicle combined guidance and control tests are complete. (-~

Two changes to the LVDC Flight Program were approved last week. The
Level I Configuration Control Board (Gen. Phillips' Board) approved the
change in the arming time for the S-IVB stage propellant depletion sensors
from the MSFC recommended time of +3 0 propellant depletion (approxi-
mately 599 secs. ) to the MSC recommended time of nominal velocity

cutoff (615 secs.). MSC actually stated that they preferred an arming time
of 1 to 2 secs. after the nominal velocity cutoff time. MSFC's recommen-
dation was based on the MSFC position that a propellant depletion is not

an acceptable risk. The other flight program change was required to
correct a problem associated with an LVDC hardware failure occurring

in conjunction with simplex memory operation during part of the flight
program routines, namely, the Compressed Data Routines. The Com-
pressed Data Routines are used to compress and store data in orbit between
ground stations. Compressed Data Routines were programmed in simplex
memory to conserve memory. A memory failure during testing caused the |
flight program to address a non- “existent memory module. The problem -
was fixed by reprogramming the Compressed Data Routine into duplex or
redundant memory. In doing this it was necessary to eliminate a part of
the Compressed Data Routine which was not mandatory in order to provide
space for the duplex operations. Both of the above changes will be incor-
porated into the August 15, 1968, final flight program delivery to KSC.

KSC has agreed upon this delivery date. v~

I.U, STRUCTURE: During a documentation audit being conducted under
the Quality Maintenance Program, IBM discovered a number of documen-
tation discrepancies in the North American/Rockwell (NAR), Tulsa, records
on the I. U. structure. The records indicated that 2.0 1b. per cubic foot
core material was used in one of the I. U. structures. The I.U. structure
uses both 3.11b. and 8.1 1b. core material at different locations in the
structure. Although the records indicate that there was no 2.0 lb. core
material used in the I. U. -205 structure, the records do indicate that the
3.1 1b. and 8.1 lb. core material was used at improper locations in the
structure; however, this is believed to be a documentation error_ and a set
of X-rays of the I.U. -205 structure is to be sent here from NAR, Tulsa,

for correlation with X-rays of the structure made by IBM, Huntsville, dur-
ing I.U. -205 structure assembly. These X-rays are not expected from
NAR, Tulsa, until August 5, 1968, due to the priority being given to servic-
ing the team formed to investigate both the SLA and I. U. honeycombed

structure as a result of an action item assigned during the July 15, 1968,
Space Vehicle Oscillation teleconference. We are attempting to get the
X-rays delivered this week. /



NOTES 7/29/68 WILLIAMS B;/,sl

1, Lunar Program: Mr, Ben Milwitzky of MAL was at MSFC
on July 22, 1968, and presented to Dr, Rees and Mr. Weidner the

case for the lunar roving vehicle, His chief aim was to get MSFC

T
7 o = e B e i

ot e 554 TG A i e
a.ddltlona,l rna.nEower support

ey L]

J. Belew attended the Group for Lunar Exploration and Planning

(GLEP) meeting in Washington on July 25, 1968. Again, the LRV
was voted as most desirable mode lunar transportatlon (man and

sc1ent1f1c) V/
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